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REPORTS  OF  AMERICAN  OBSERVATORIES 


In  fhe  latter  part  of  Angoat,  1879,  the  following  eiienlar  was  sent  to 
all  known  pnbMo  and  private  observatories  in  Amerioa: 

Smithsonian  Institution, 

Waahinfftonf  D.  0. 

My  Dear  Sib:  It  is  desired  to  present  in  the  annual  report  of  this  la- 
stitntion  a  yearly  summary  of  the  state  and  progress  of  astronomy  in  the 
United  States  and  elsewhere.  To  this  end  it  is  requested  that  the  di* 
rectors  of  observatories,  public  and  private,  will  return  this  circular,  with 
the  blanks  filled  out  and  with  such  additional  infimnation  as  they  may 
deem  suitable  for  publication. 

It  is  intended  that  one  such  circular  shall  reach  eveiy  observatory, 
public  or  private,  in  the  United  States  $  if  any  have  been  omitted  it  has 
been  by  inadvertonee,  and  notice  of  sncU  ommissions  is  desired  by  the 
editor  (Prof.  Edwabd  S.  Holden,  U.  S.  Kaval  Observatory,  Washing* 
iogton,  D.  0.). 

It  i8  inoposed  to  continue  the  summaries  in  the  future,  and  it  is  hoped 
that  the  directors  of  the  v«irious  institations  will  desire  to  ftirnish  from 
year  to  year  brief  sketches  of  the  activity  of  the  observatories  uiuhT  their 
charge.  In  this  way  a  record  of  current  astronomical  work  will  be  kept 
up,  which  otherwise  it  is  ditticult  t«>  niaintain  in  the  absence  of  any  Amer- 
icau  i>ei  iodical  specially  devoted  to  astronomy. 
Very  truly  yours, 

SPENOEB  F.  BAIBD, 
Secretary  Smithdanian  In9HhUi<m, 

To  . 

Replies  to  this  drcolar  have  been  received  as  below  up  to  September 
15, 1879.  They  are  here  arranged  in  the  alphabetic  order  by  towns. 


Location  of  obaervatorg:  (City)  Allegheny;  (Oonnty)  Mlegheny; 
<8tate)  Pennsylvania. 
Kamco/obmratory:  Alleoheny  Obsebvatobt. 

Longitude  from  Washington,  11'"  50^.61  W, 
Latitude,  40o  37'  4tV'.(i  N. 

L  Pebsomnel: 

I>irector.  S.  P.  Langlev  j  Aaviiftunt.  V,  W.  Veev. 
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II.  Im&TRVMERTBi 

{h)  Meridian  irantU  inHruments:  Makera,  Troughton  &  Simms; 
apertaie,  4  inches;  magniiyiDg  power,  150  diameters. 

(e)  Equatorial  instrumenU:  Makers,  FiTZ,  reworked  by  Clark; 
aperture  of  objective,  13  inches ;  magnU^ing  powers  of  eye-pieces,  50  to 
1,200 ;  eqnatorial  carries  a  12-inch  flat  mirror  by  Glark  at  south  end  of 
its  polar  axis :  also,  position  filar  micrometer,  polarizing  solar  eye-piece ; 
apparatus  for  projecting  solar  image ;  eight  other  subsidiary  pieces. 

(d)  Spectro9eope8 :  One  employing  large  Butherfurd  grating;  one  - 
with  small  grating;  onp2-pri8m  spectroscope;  apparatus  for  using  large 
equatorial  as  collimator,  etc. 

(«)  Pkot<nneter8  and  other  subsidiary  apparatus:  A  variety  of  ther- 
mopiles, used  in  connection  with  a  Thompson  reflecting  galvanometer; 
large  Bunsbn  photometer ;  small  portable  heliostat,  etc. 

(/)  Chronographs :  One  of  Bond's  pattern,  built  by  Hamblet. 

{g)  Clocks :  Mean  time ;  two  by  Howard,  both  break-circuit:  sidereal ; 
one  by  Frodsham,  break-circuit. 

{h)  Chronometers:  Meantime;  one  by  Frodsham:  sidereal;  oneFROD' 
SHAM,  break-circuit. 

(i)  Misedlaneous :  One  reflectin;;:  telescope  of  6j-iuch  aperture,  spe- 
cially used  for  obtain iiij^  an  inia^ie  projected  any  size  without  the  em- 
ployment of  any  enlarging  lenses,  and  a  number  of  subsidiary  pieces  for 
investigrations  in  heat  and  light. 

Electric  appliances  for  the  distribution  of  exact  time,  automatically 
and  continuously  to  points  outside  the  observatory. 

III.  Observations  during  the  past  tear: 

From  September,  1878,  to  September,  1879. 

{b)  Nightly  observations  of  from  "5  to  M  stars  for  time  determiuatioiis  j 
observations  to  detcnniiie  the  longitude  of  Ebensbnrg,  Pa. 

(c)  Daily  map  of  solar  surfa4  i*,  drawn  by  proj»'('tion  on  a  scale  of  8  inches 
to  diameter ;  enlarged  drawings  of  any  spots  ;  measnrements  by  thermo- 
piles of  heat  of  solar  image ;  study  of  i)rutuberances,  and  other  work 
with  attaehe<l  spectros<'oj)es. 

{fl)  Studies  of  the  lower  end  of  the  spectrum  3  mapping  of  lines  in  the 
extreme  i-ed,  etc. 

(})  Comparison  of  solar  heat  with  that  of  the  Bksskmfj:  converter; 
the  distribution  of  exact  time  to  cities,  railroads,  corporations,  or  indi- 
viduals. 

IV.  Work  pkopo.skd  for  the  coming  yeak,  1870-80: 

Systematic  observation  of  snn  as  heretofore;  eontinuanee  (►f  researches 
now  in  i>r<)gress,  chietly  in  solar  physics;  measurement  of  heat  of  ditlVac- 
tion  spcctrnm  by  tasimeter,  etc.;  the  continuance  and  extensioa  of  the 
"  time-service." 
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y.  Principal  puiiLirATio>'s  of  the  Obsbkvaxobv  dubino 

THE  YEAR  1879: 

1.  S.  p.  LA^'eLBY,  on  oertain  remarkable  groaps  in  lower  spectmm, 

jn  Proceedings  of  American  Academy. 

2.  S.  P.  La:?gley,  on  comparison  of  sun,  in  Proceedings  of  American 
Academy. 

3.  S.  P.  Lanoley,  on  Bessemer  converter,  in  Proceedings  of  Ameri- 
can Academy. 

4.  S.  P.  Langley,  on  electric  time  service,  in  Jonmal  of  Electrical 
Society. 


Location  of  observatory:  (City)  Annapolis;  (County)  Anne  Arundel; 
(State)  Maryland. 
Kame  of  observatory :  U.  S.  Naval  Academy  Observatory. 

Longitude  from  Washington,  E.  0^  2"  15*.91. 
Latitude  N.  38o  58f  53"^ 

Authority  for  latltnde  and  longitude:  latitude,  Professor  Chadte- 
MET;  lon^tnde,  United  States  Coast  Survey. 

L  Personnel: 

Lieutenant  Commander  Allan  D.  Brown,  U.  S.     head  of  Depart- 
ment Astronomy,  Navigation,  etc 
Astiitants:  1.  Lieutenant  Commander  Chas.  J.  Train,  Instructor 
Astronomy,  Navigation,  etc. 

2.  Lieut  Baymond  P.  Bodgers,  Instructor  Astronomy, 
Navigation,  etc. 

3.  Lieut  Wm.  J.  Barnette,  I  ustructor  Astronomy,  Navi- 
gation, etc. 

II.  Instruments: 

(a)  Meridian  circles:  1;  maker,  Repsold;  diameter  of  cirelen,  28.7 
inclu's;  divided  to  2';  read  by  four  niicroscroiies  to  2".  Aperture  of 
objective^  ^  inches;  for  observations  of  the  sun,  apertiire  employed,  4 
inches;  magnifying  power  ordinarily  employed,  about  200  diameters. 

(c)  Equatorial  infttruments :  Makers,  AlyanClARK  &  SoNS;  aperture 
of  objective,  7.75  inches;  magnityin^powersof  eye-pieces,  40, 106,  553, 
966;  inierometer  eye-pieces  89, 226, 673. 

(/)  Chronographs :  One  Morse  flUet;  one  Transit  of  Venus  Commis- 
sion. 

{jf)  Cloeks:  One  sidereal;  makers,  Arnold,  Chas.  Frodshasi,  84 
Stnuid,  London. 

{h)  Chrmumetere :  Meantime;  makers,  Negus, Nos.  1030,1088,1260; 
Dent  2009;  Hatton,  262.  Sidereal;  maker,  Kegus,  Nos.  1520, 1527. 

(«)  MiteeUaneous :  One  Talcott's  zenith  telescope  (Wurdehann);  one 
Transit  of  Venus  telescope  (Stackpole)  ;  portable  transit  (Wurde- 

XANN). 
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in.  Qbsbrtations  during  the  past  tear: 

From  October  1, 1878,  to  October  1, 1879. 
(a)  Stars  and  Ban  (fbr  time). 

(I)  Staokpole  zenith  telescope  for  latitude  (for  purposes  of  ioKtrae- 
tion) ;  portable  transit  for  time  (for  same  porposes). 

lY.  Work  proposed  for  the  comino  year  :  (1879-^80). 
Same  as  during  past  year. 


Location  of  Observatory:  (City)  Battle  Creek j  (County)  Calliouu^ 
(State)  Michi^'an. 
Ua'ttie  oj  Observatory:  High  8f'uooi.  Observatory. 

Ix)ngitude  from  Washington  not  determined. 
Latitnde,  not  determined. 

I.  Peksonnel: 
Arthur  K.  Baetlett  (private  observer). 

n.  INSTRTTHENTS: 

(a)  ^Meridian  circh's,  1. 

A])ertiire  ot"  nhjcct  i\ 4  iiii'lit's;  lor  ol)s<*ival  inns  (ifilic  miii,  aiu'itiire 
employed,  2  to  4  iuchesj  majjiii tying  power  onliuarily  employed,  75  di- 
ameters. 

(i)  Miscellaueous:  The  only  instniiiKMit  at  present  usimI  in  the  "Ob- 
servatory'^ is  a  4-ineh  achromatic  teleseo)>e,  wliich  was  purchased  by  the 
board  of  education,  about  nine  y<'ai  s  ago,  tor  tlie  use  t>t' students  and 
teacliers  in  the  hijrh  school.  It  \Mts  manufactured  by  1*1KE,  the  New 
York  optician,  and  is  mounted  upon  a  portable  tripod  stand,  provided 
with  all  the  necessary  adjustments.  For  the  general  observations  of 
astronomy,  it  is  regarded  as  one  of  the  best  telescoi)es  in  this  State- 
The  two  celestial  eye-piect's  1»elouging  to  tlie  instrument  disa])])eared 
mysteriously  about  three  years  ago,  having  been  stolen  from  the  case 
in  wlneli  they  were  kejjt;  and  as  they  have  not  since  been  replaced,  the 
telescope  has  remained  in  a  cripjjled  condition  without  them.  IJut  some 
new  eye-pieces  are  to  be  ordered  soon,  with  ])0wers  varying  from  45  to 
27<S,  together  with  colored  ej  e-screens  for  observing  the  sun,  and  a  comet 
eye-piece,  witli  large  field  and  low  power.  A  terrestrial  eye-piece  is  at 
present  being  employed,  with  a  power  of  al>out  75  diameters;  but  the 
telescope  has  been  used  to  good  adTantage  for  observations  of  the  moon, 
Jupiter's  satellites,  and  star-clusters. 

III.  Observations  di  king  the  past  year: 

A  continual  watch  for  meteors  was  made  throughout  the  night  of 
Augnst  10,  and  a  large  number  were  observed  between  the  hours  of  ten 
and  eleven  o^clock  in  the  evening,  but  about  midnight  the  moon  made 
its  appearance,  and  being  near  the  radiant"  in  Perseus,  prevented  any 
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successful  observations  being  made  towards  moming.  More  than  ono 
imiidrod  shooting-stars  were  seen  in  the  space  of  one  hour  before  the 
moon  interfered,  and  several  bright  meteors  flashed  aeross  the  akji 
leaving  luminous  trains  behind  them,  and  presenting  a  fine  appearaneei 
notwithstanding  the  dose  proximity  and  brightness  of  the  moon*  Ob- 
lerrations  of  the  animm  were  made  on  yarions  ocoasions,  although  no 
extnordinary  displays  were  seen;  and  on  many  snceessive  evenings  in 
Harcb,  the  nnnsnal  and  remarkable  brightness  of  the  zodiacal  light  was 
psrticalarly  noted. 

The  only  systematic  observations  with  the  telescope  since  it  was  placed 
in  the  high^hool  bnilding  have  been  made  by  Abthur  K.  Babtlbtt, 
cf  Battle  Greek,  who  has  used  the  instrament  for  practical  purposes, 
and  given  private  instructions  to  the  students  and*  others  who  are  fre- 
qnently  enteitained  on  pleasant  evenings.  This  telescope  has  been  used 
for  various  observations  of  the  heavens.  It  was  employed  with  success 
during  the  last  transit  of  Mercury,  on  May  1878,  and  the  first  external 
and  internal  contacts  of  the  planet  were  well  observed,  but  the  last  two 
were  ])revented  by  clouds.  During  the  past  year  the  instrument  has 
been  chieliy  directed  to  observations  of  the  various  nebulae,  star-dus- 
ters, and  the  interesting  phenomena  of  Jupiter's  satellites.  An  occulta- 
tion  of  the  star  Antares  by  the  moon  was  observed,  and  several  draw- 
ings of  celestial  scenery  were  made  by  the  aid  of  the  telescoiMj. 

lY.  WOBK  PROPOSED  FOB  THB  COMING  YEAB  (1879-'80): 

It  is  expected  that  the  telescope  will  be  provided  with  new  eyepieces 
of  high  i)ower  some  time  this  fiill,  and  when  they  are  secured  the  instru- 
fflent  will  be  in  much  better  working  order,  so  that  it  can  be  used  in 
many  other  practical  observations,  for  which  it  is  not  adapted  at  pres- 
ent. During  the  coming  year  I  propose  to  study  the  sun  at  frequent 
intervals,  when  the  weather  is  fj^vorable,  and  shall,  employ  the  high 
powers  mostly  for  observations  of  the  planets,  various  nebulae,  and 
dose  double-stars.  I  shall  also  devote  much  time  to  literary  work,  and 
intend  to  lecture  some  during  the  winter.  Meteoric  astronomy,  which 
has  been  a  subject  of  special  interest  to  me  for  some  time  i>ast,  will  re- 
ceive a  good  share  of  my  attciitioti  in  the  future.  Thocharining  system 
of  Jupiter  will  be  studied  with  luueh  pleasure,  us  in  the  past,  and  I  also 
intend  to  continue  my  sketches  and  drawings  of  interesting  objects  in 
the  heavens. 

V.  Pbinoipal  ptjblioations  of  the  obsebvatoky  dubing 

THB  TBAB: 

My  publications  have  consisted  mostly  of  newspai>er  articles  on  various 
astronomical  subjects,  wliieli  liaxc  been  prei)ared  with  the  nlijcct  dl'pre- 
8entin.L:  to  •general  rea<lers  tlie  prineiplo  and  wonders  of  tlie  science, 
and  also  to  k<'ep  them  inlornn'd  concernin;;  niany  inteiestini;" phenomena 
of  the  heavens.   Among  the  articles  contribued  by  me  to  the  press  dur- 

t 

Digitized  by  Google 


480 


REPORTS  OF  AMERICAN  OBSERVATORIES. 


mg  the  past  five  jears,  were  the  following:  "Double  Stars'*;  <<The 
King  of  Sons'^i  Shooting-Stars'*;  <<The  Zodiacal  light";  <<ALook 
along  the  Zodiac";  <<The  Stadj  of  Astronomy";  <<The  Prince  of  Plan- 
ets*; «The  Binged  Planet";  "AGelesttal  Panorama";  "The  Moons  of 
J^iter";  <<The  Harvest  Moon";  «Yenns  in  the  Daytime";  <<Pro£ 
Bidiard  A.  Proctor";  ''The  Lnnar  Eclipse*^;  ''Celestial  Fireworks"; 
^Frost  and  Dew";  "The  Planetaiy  System";  "Motions  of  the  Stars.' 
£r  1877;  I  published  a  pamphlet  of  36  pages,  containing  a  lecture  of 
mine  on  "The  Science  of  Astronomy/'  embracing  its  sublimity,  history' 
progress,  wondere,  and  utility.  The  lecture  wa.^  p repaired  for  the  pur- 
pose of  popularizing  astronomy  and  rendering  it  a  subject  of  more  gen- 
sirai  interest. 

YI.  Adjjitional  information: 

There  is  no  remittor  observatory  in  connection  with  the  high  school, 
tut  it  consists  of  an  apartment  located  on  the  third  and  upper  floor  of 
the  building,  in  which  the  telescope  is  kept  and  the  obserrations  are 
.usually  conducted.  Astronomy  is  taught  only  during  the  spring  term, 
and  but  little  interest  is  manifested  in  the  study  by  the  students,  al- 
though they  are  permitted  to  use  the  telescope  at  any  time.  When  the 
instrument  is  provided  with  higher  powers  it  will  be  equal  to  any  of 
its  size  in  the  State  of  Michigan  and  can  be  made  to  do  some  good 
service.  I  have  already  observed  Ave  new  comets  with  it  since  1873, 
two  having  been  seen  in  one  night — ^May  8, 1877.  Among  the  comets 
observed  were  two  discovered  by  Professor  Swift,  of  Rochester,  N.  Y. 
The  great  work  which  I  have  had  at  heart  has  been  to  arouse  an  interest 
in  the  study  of  astronomy,  as  a  means  of  culture,  especially  among  the 
young,  and  to  increase  the  small  number  of  votaries  in  this  science.  To 
this  end  I  intend  to  continue  my  lectures  and  articles  in  the  press,  and 
also  to  exhibit  celestial  objects  of  x)opular  interest,  on  fovorable  occa- 
sicQS.  I  will  doubtless  be  able  to  send  yon  more  valuable  reports  in  the 
fiiture. 


Locatio)!  of  oiMervatary :  (City)  Brooklyn;  (County)  Kings;  (State) 
Kew  York. 

I.  Personnel: 

Din i  toy,  W.  T.  (iKKr.a. 

(c)  Equatorhd  inHtnunintx  :  Maker,  AVlLLiAAi  T.  Gregg;  aperture  of 
olgective,     iucUes ;  maguifyiiig  powers  of  eyepieces,  50  to  000. 

VI.  Additional  information: 

As  I  said  last  year,  my  observatory  was  built  tt)  lacilitate  corrections 
of  objectives,  primarily,  hut  1  have  been  prevented  from  usin^;^  it  at  all 
thus  far  by  reason  of  illness.  1  hope  to  be  able  to  do  something  in  the 
future  woi  lhy  of  reporting. 
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Location  of  oboervatory :  (City)  Brooklyn ;  (County)  King's ;  (State) 
^*ew  York. 

I.  Peksonnkl: 
JHrector,  G,  P.  SERViSti. 

II.  Instbubients: 

(c)  Uqudtorial  inHfnimentu :  One  telescope;  innker,  Joiix  Byrm:,  of 
New  York;  apertiiic  of  obj'M  t i\ e,  .JjJ  inches j  mai^iiil,) in^  powers  ol"  eye- 
pieces, r>(),        IGO,  250,  juhI  ;jlm>. 

f/)  Miscell'incoHs  :  My  tclcscojic  is  nuMinted  equatorially  on  a  trii>0(l 
stand.  The  obJe<  ti\c  is  oi'  excellent  (jnality.  I  can  sec  the  companion 
of  a  I^yne  and  both  the  dehilissiina  in  Kpsilon  Lyra"  witli  ease.  It  also 
easily  separates  double  stars  only  !.".">  apart.  I'lKlei  fa\  orable  cireuiu- 
stauces  I  have  seen  th  e  of  Saturn's  nntons,  I  have  no  <ti)scrvatory.  and 
inv  observat ions  are  nuule  from  loftv  windows  lia\ in<i  a  south<*rlv  and 
westeily  exposure,  and  (M*casionally  from  tlu'  roof  of  my  residen<'e  on 
Brooklyn  llci^jjhts.  In  observing;  •Iu]»iter  and  Saturn  I  ordinarily  employ 
]>owers  of  100  and  li50,  and  occasionally  .^20.  Yoi  special  purp02>eti  I 
have  U6ed  a  power  of  ^60  with  good  eU'eet. 

Hi.  OBHERVATIONS  DUKINIJ  THE  l'A8r  VKAH; 

From  June,  1878,  to  Septen>ber,  1S79. 

T  have  devoted  most  of  the  time  spent  with  niy  telesei)i)e  to  vi«'win<j 
the  moon  and  the  planets.  es])<'cially  Ju]utcr  and  Saturn.  I  have  made 
drawin*is  of  the  surface  of  .Iu]>ifer  at  ditferent  times,  notin<;  every 
change  in  the  belts  and  spots  as  accurately  as  jtossible.  In  An<rust  of 
this  year  (1870)  and  thus  tar  in  Septend)er  I  have  made  careful  draw- 
ings of  the  disk  of  Jupiter  and  have  colored  them,  seeking  to  give  as 
near  the  exact  tint  as  possible  to  the  spots,  belts,  and  shaded  regions. 
The  general  result  of  my  recent  work  shows  that  the  northern  dark  belt 
is  of  a  coppery  hoe,  verging  on  a  reddish-purple,  while  the  southern 
belt  is  gray.  The  contrast  in  the  color  of  these  two  belts  has  often 
appesred  to  me  very  strikingly.  Their  outlines  are  at  times  broken,  and 
the  copper  belt  is  frequently  seen  split  lengthwise.  Wliite  and  dark 
spots  on  the  central  light  zone  I  have  observed  fireqaently. 

IV.  Work  proposi:d  for  the  coMiMi  ykau  (1870-80): 

T  intend  to  continue  my  observations  and  drawings  of  Jupiter  and 
other  planets.  I  am  especially  interested  in  watching  a  remarkable 
elongated  spot  of  a  light  maroon  color  (with  a  trace  of  rose  tint)  that 
lies  south  of  the  gray  belt,  and  is  about  one-fourth  of  the  planet'^  diam- 
eter in  length,  one-eighth  of  its  own  length  broad,  and  somewhat 
roonded  at  the  ends.  The  gray  belt  opposite  this  spot  seems  to  grow 
narrower  and  bend  away  from  the  spot  toward  the  center  of  the  disk. 
AU  of  my  drawings  show  light  and  dark  markings  on  the  central  white 
zone  aboat  in  the  longitude  of  this  great  si>ot. 
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173  Gates  Avbnx^,  Brooklyn. 
I  have  been  trying  in  Tain  nearly  a  year  to  obtain  the  Harvard  Vol.  IXf 
to  aid  me  io  photometric  work.  Hope  to  get  it  soon.  For  that  reason, 
and  from  other  bosiness,  my  observatory  has  remained  idle  this  year 
and  does  not  deserve  a  plaoe  in  your  notioes.  I  hope  to  resome  work 
next  year;  bnt  my  eyes  need  rest,  and  do  not  seem  to  improve  in  this- 
long  astronomical  recess. 
Yours,  truly, 

HB19RY  M.  :iiARXHURST. 


Location  of  obienfatory:  (City)  Bufi'alo;  (County)  Erie;  (State)  New 
York. 

LoTl^ritluie  from  Greenwich,  78©  63'  26".6. 
LaUtude,  42o  54'  9".5. 

Authority  for  latitude  and  longitude:  Regents  of  University  of  State 
of  New  York.   Report  for  1862. 

I.  Personnel: 
JHreetoTj  Henrt  Mills. 

II.  Instruments: 

(c)  Telescope  not  equatorial  maker^  Bardou ;  aperture  of  objective,  3 
inches;  magnifying  powers  of  eyepieces,  50  to  250. 

III.  ObSKUVATIoNS  Dl  KlNiJ  THE  TAST  YEAR: 

Observations  on  sun  s])ots  and  such  other  celestial  pheuomeua  as  come 
within  range  of  my  instrument. 

IV.  Work  proposed  for  the  oomino  tear  (187^'80): 

I  proi>ose  to  make  systematic  observations  on  sun  spots  and  to  record 
the  same  for  future  refei'euce. 


LoeaHon  of  observatory:  (City)  Cambridge;  (Gounty)  Middlesex; 
(State)  Massachusetts. 

Name  of  oheervatory :  The  Astronomical  Observatory  of  Harvard  Col- 
lege. 

Lon^tnde  from  Washington,  —  O**  22"  41M1. 
Latitude  +  42^  22'  4S'M. 
Authority  for  latitude  and  longitude:  American  Ephemeris  for 

I.  Personnel: 

J >( rector.  El) WARD  C.  PICKERING. 

AssistantJi,  AViLLlAM  A.  KoGERS,  A.  M. ;  ARTHUR  8EARLE,  A.  M. ; 
Leonard  ^\^^XDO,  S.  D. ;  Frank  Waldo,  S.  B.  :  Miss  II.  G.  Saun- 
ders: Walter  noxiJ3  J  J.  F.  McCormack  ;  Winslow  I'i'tox.  A.M.: 
Oi.ivER  (\  AVendelLm  About  halfa  dozen  other  persons  aie  employed 
in  computations. 
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II.  Instruments: 

(«)  Meridian  circle :  Makers,  Teoughton  &  Snnis  (jrlasses  by  Alvan 
Clark  &  Sons);  diameter  of  circles,  30  inches;  divided  to  5';  ea^b  cir- 
cle read  by  4  microscopes  to  0,1".  Aperture  of  objective,  8^  inches  $ 
for  observations  of  the  san,  aperture  employe<1,  8}  inches;  magnifying 
twwer  ordinarily  employed,  300  to  350  diameters. 

(a')  East  transit  circle,  by  Trouohton  &  Smus ;  diameter  of  droles, 
48  inches;  divided  to  each  circle  read  by  4  microscopes  to  0"J2. 
Aperture  of  objective,  4}  inches. 

(6)  Meridian  tranHt  ingtruments :  Maker,  Herbst,  of  Palkowa;  aper- 
tnre,  2f  inches;  magnifying  power,  up  to  200  diameters. 

(C)  Large  photometer,  mounted  in  the  meridian,  for  comparing  im* 
ages  of  stars  during  transit 

(e)  JEgmtoridl  iMtrumewts :  Maker,  Merz  ;  aperture  of  objective,  15 
inches ;  magnifying  iiowers  of  eyepieces,  100  to  2000. 

{c')  West  equatorial,  by  Alyan  Clark  &  Sons  :  aperture,  5}  inches. 

[d)  Spectrofeopea :  Three,  described  in  ToL  VIII  of  the  Annals  of  the 
Observatory. 

(e)  Photometers  and  other  euMdiary  apparatm :  One  Z5llner  photo- 
meter, and  several  photometers  of  other  kinds. 

(/)  Chronograplm :  Two  spring  governors,  by  W.  Boia>  &  SoN;  one 
small  barrel  chronograph. 

{g)  Clocks :  Mean  time ;  maker,  Bond,  394 :  sidereal ;  makers,  Frod- 
8HA3I,  1327 ;  BoNl^,  312. 

(h)  Chronometers:  Sidereal;  makers,  Fkodsuam,  3451;  Bond,  236; 
therinoniftrie  cliroiioiiu'tt'r,  Fkodsham,  3424. 

(i)  Misoellaneom  :  Coiiiet-secker  aucl  other  small  tdiescopes  and  appa- 
ratus. 

lU.  Observations  durlno  the  past  year: 

From  September  1, 1878,  to  September  1, 1879. 

(a)  Completion  of  observation  of  stars  to  the  ninth  magnitude,  indn- 
sive,  in  zone  5CP  to  55^;  completion  of  observations  of  bright  stiirs  not 
leeenUy  well  determined;  eommeneement  of  observations  of  absolute 
places  of  important  stars;  observations  for  dock  error,  Ibr  use  of  time 
service  (signals  sent  every  two  seconds  to  many  points  in  and  near 
Boston). 

(6)  Observations  for  dock  error,  as  above. 

{1/)  Photometric  comparisons  of  stars  visible  to  the  naked  eye ;  the 
observing  list  includes  about  4,000  stars. 

(e)  {&)  Photometric  observations  of  satellites  of  superior  planets ;  pho- 
tometric observations  of  the  eclipses  of  Jupiter's  satellites ;  commence- 
ment of  spectroscopic  and  photometric  observations  of  selected  nebulse ; 
observations  of  comets  and  asteroids. 

IV.  Work  proposed  por  the  coming  year  (187d-'80) : 
Continuation  of  observations  now  in  progress. 
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Y.  Fbincipal  publications  of  the  obsbrdeatorv  during 

THE  TEAR:  v 

1.  £.  G.  Pickering,  unnual  report,  1878;  published  in  1879,  vol.  1, 
page  14. 

VI.  Additional  information: 

Two  volumes  of  the  auiuiLs  of  the  obseix  atoiy  are  iu  course  of  X)ubli- 
catioi). 

The  tinaiieial  condition  of  the  observatory  has  lu'cii  jxreatly  improved 
by  the  eomph'tion  of  a  subscription  to  provide  for  its  current  expenses. 
This  will  be  of  important  service  in  the  reduction  of  a  larj^e  accumula- 
tion of  obscrvatiouij,  the  publicutiou  of  which  must  otherwise  have  been 
long  delayed. 

A  room  lias  been  fitted  uj)  for  the  i>ur])ose  of  making  accurate  meas- 
ui  es  of  distance  and  comparisons  of  scales. 


Loeatian  of  ohservatorif :  (Oitj)  Chicago ;  (Gounty)  Cook ;  (State)  Ilii- 
uois. 

Kame  of  obtermtmy:  Dearborn  University  Observatory. 

Longitude  from  Washington,  +  0^  42"  14>.26. 

Latitude,  +  41o  scy  0I".0. 
Authorily  for  latitude  and  longitude :  American  Ephem.  and  Naut. 
Almanac 

• 

I.  Personnel: 

Director y  G.  W.  Hough. 

II.  Instiu'ments: 

(a)  Meridian  circles :  Makers,  Bepsold  &  SoN;  diameter  of  circle, 
40  inches  j  divided  to  2' ;  read  by  4  microscopes  to  0".l ;  aperture  of 
objective,  6  inches;  for  observations  of  the  sun,  aperture  employed,  3 
inches. 

(c)  Equatorial  instruments:  Makers,  Alvan  Clark  &  SONS;  aper* 
ture  of  objective,  18i  inches;  ma^rnifyiiig  powers  of  eyepieces,  positive, 
120,  190,  287,  385,  900 ;  ne^^ative,  135,  22."),  450,  900. 

(/)  Chronographs :  G.  W.  Houff  H ;  cylinder  recording. 

{g)  OloekB:  Mean  time;  Makers,  Howard  &  Co.;  Graham  escape- 
ment, mercury  pendulum.  Sidereal ;  Makers,  Charles  Gortner  & 
Co.,  London;  Graham  escapement,  mercury  pendulum, 

(h)  Chronometers:  Sidereal;  Makers,  Bond  &  Son. 

(i)  MiseeUaneous :  Signal  mean  time  clock  for  transmitting  time  sig- 
nals. 

TIL  Observations  during  the  past  tear: 

From  May  1<S  to  . 

(a)  The  Dearborn  ( )])servatory  is  not  at  i)resent  in  active  operation  for 
want  of  funds.  Observations  are,  however,  made  by  the  director  as  far 
as  his  time  will  permit. 
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{€){&)  Equatorial:  Observations  on  Tt'iiipel's  comet ;  observations  on 
Swift's  coinet ;  micrometrical  measureineiits  of  the  disk  of  Jupiter  for 
fi^^iit'  now  in  progress.  Mr.  S.  W.  IU  hmiam  lias  tlie  use  of  the  equa- 
torial for  double-star  work  when  it  is  not  otlierwise  employed.  Merid- 
ian circle  used  for  time  autl  tlie  observatioD  of  stars  for  extra-meridian 
observations. 

Location  of  observatory:  (Village)  Clinton  j  (County)  Oneida;  (State) 
»w  York. 

Same  of  observatory :  Litchfield  Observatory,  of  Hamilton  Col- 
lege. 

Longitude  from  A\'ashington  0^  6"  34*.6o  east. 
I.atitiule  Jf  l-"»'^  'i'  l<J"-'> 
Antbority  for  hnitude  and  longitude:  reports  to  the  regents  of  the 
aniversity  of  the  State  of  2^ew  York. 

1.  Peeson>'EL: 

JHreetoTf  O.  H.  F.  Peters. 
No  assistants. 

IL  iNtfTRUMENTS: 

{b)  Meridian  irannt  instruments:  Maker,  ^VuRD£MANM;  aperture  2} 
inches. 

(o)  Equatorial  instrumcnffi :  Makers,  SPENrEU  »S:  Haton;  aperture ot 
objective,  l."3i  inches;  nm«;iiifyin<;  jiowers  of  eyepieces,  SO  to  1,000. 

{&)  Ditt(»,  Steimikil,  aperture  4  iuehes;  altitude  azimuth,  Schro- 
der, 5  inches  aperture. 

(/)  Chr^wyraphs :  AVai.  Hond  &  Son. 

{(j)  Clockn:  M<»nn  time;  makers,  \Vm.  lioND  vK:  Son. 

ih)  Chrnnomt  ttrfi :  Sidereal;  makers,  Wm.  Bond  »K:  Son. 

[i]  MiavtUaneous:  For  further  details  see  catalogue  of  llaniiltou  Col- 
lege. 

ill.  Observations  di  ring  the  past  year; 
[h]  Time  determination. 

(c)  {&)  Miuor  planets,  comets,  and  zones  of  stars. 

IV.  Work  proposed  for  the  coming  year  (1880): 
Continiiatioii  of  that  of  preceding  year. 
VI.  Additional  information: 

[From  January  1,  1879  to  October  1,  ISTO,  Dr.  Peters  has  discovered 
7  asteroids,  thouf;h  he  has  omitted  any  notice  of  them  from  his  report. 
This  makes  in  all  '66  ast*-noids  discovered  by  him. — E.  s.  ii.J 

fjocatioH  of  observatory :  (City)  Columbia;  (County)  lioonej  (State) 
Missouri. 

Xame  of  obffcrratory:  OBSERVATORY  OF  THE  UNIVERSITY  OF  THE 
State  of  Missoi  ri. 

Longitude  from  Wasliington,  1^  1™  ti'  west. 
Latitude  38^  50'  north. 
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Authority  for  latitude  and  longitude:  Joseph  Ficklts  and  Thomas 
J.  Low&T. 

L  Personnel: 

Direetar,  Joseph  Ficklin. 
AMktantj  Thomas  J.  Lowby. 

n.  Instruments: 

{a)  Meridian  eircl&i :  One;  maker,  Brunnee,  of  Paris;  diameter  of 
circle,  10^  inches;  divided  to  5';  read  by  two  microscopes  to  3";  aper- 
ture, of  objective,  inches;  fbr  observations  of  the  sun,  aperture  em- 
ployed, 2^  inches ;  magni^i^g  power  ordinarily  employed,  50  diameteis. 

(o)  Equatorial  instrument:  Maker,  HENRY  FiTZ,  of  New  York;  aper- 
ture of  objective,  ^  inches;  magnifying  powers  of  eye-pieces,  30  to  240. 

{g)  Clocks:  Mean  time;  maker,  BiG06|  of  Philadelphia;  sidereal; 
makers,  QRB€r0  ^Bufp,  of  Kew  York. 

(0  Mi9fMmeom  :  The  instromental  equipment  includes  also  a  sextant, 
made  by  E.  &  G.  W.  Blunt,  of  New  York.  The  arc  Is  graduated  on 
.  silYer,  and  reads  by  a  vernier  and  microscope  to  10  seconds.  An  altitude 
admuth  instrument,  made  by  E.  &  G.  W.  Blunt,  of  New  York.  It  has 
aa  aperture  of  2)  inches.  The  circles  are  12  inches  in  diameter,  and 
graduated  to  10  minutes.  The  horizontal  circle  has  four  verniers  with 
midosec^Bes,  and  the  vertical  circle  two ;  and  each  reads  to  10  seconds. 
A  transit  theodolite,  made  by  Greoo  &  Bupp,  of  New  York. 

111.  Observations  DuuiNd  the  past  year: 

(a)  Our  observatory  is  used  chietly  for  instructional  i)urposes.  My 
time  is  so  conii)letely  occupied  by  work  in  the  class-room  that  I  have  very 
little  time  for  original  work. 

lY.  Work  proposed  por  the  oomin0  year  (1879-^80): 

The  ordinary  work  of  instmelion  to  classes  In  astronomy,  and  a  re- 
determination of  our  latitude  and  longitude. 


LoeaUon  of  nbservotory :  (Oity) Columbus;  (County)  Franklin ;  (State) 
Ohio. 

Home  of  observatory :  Omo  State  ITniversity. 

I.  Personnel: 

Director^  K.  W.  MoFarland. 

VL  Additional  information  : 

I  have  no  regular  observatory  yet,  but  have  the  private  use  of  two 
telescopes,  with  which,  in  a  small  way,  I  am  trying  to  get  the  authori- 
ties moved  to  do  something  worth  reporting,  which  I  cannot  now  do. 


Location  of  observatory:  (City)  Elizabeth;  (County)  Union;  (State) 
New  Jersey. 
Name  of  observatory:  None. 
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Ix)ngitude  from  Washington,  2°  SC  33"  east. 
Latitude,  i(P  40'  19"  north. 
Aathotity  for  latitude  and  longitude:  United  States  Coast  Surve^y. 

I.  PEBSOmnBL: 

Director,  Charles  W.  Plybb. 

II.  INSTBUMENTS: 

[k)  Meridian  tranHt  imtruments:  Makers,  John  Bliss  &  Sons,  New 
York;  apertiure,  1  inch;  magnifying  power,  10  diameters. 

(0)  SfwOarial  imtrmments :  Maker,  Hbnbt  G.  Fitz  ;  aperture  of  oi^fee* 
tire,  inches. 

(eO  Kine  eye-pieces,  from  50  to  630. 

III.  Ob.seevations  dttring  the  past  year: 

(c)  {&)  !NoDe,  owing  to  ill-health,  except  au  occasional  search  for 
comets. 

IV.  Work  pboposed  fob  the  coming  ybab  (1870-W): 

I>rawing8  of  the  snrface  of  Mars,  which  will  be  a  continnation  of  my 
work  in  1877. 


Location  of  obsenatory :  (City)  Fordhamj  (County jJSew  iorkj  (State) 
^'ew  York. 
Private  observatory. 

Longitude  from  Washington,  0^  12*"  40*^.47  east. 
Latitude,  40^  52'  31".3. 
Latitude  and  longitude  deduced  from  Coast  Survey  nui})  ot  1SG;3  and 
Ameriean  Ephemeris  1879,  assumin<r  tlie  latitude  and  lungitiuh*  of  New 
York,  given  in  the  Ex)hemeris,  to  be  the  latitude  and  longitude  of  the 
City  Hall. 

I.  PbbSONNBL: 

Director^  William  MKiirT.KHAM. 
No  assistants. 

II.  In.stki  ments: 

(c)  Equatorial  imtrumentM :  Maker,  John  Byrne,  of  New  York;  ap- 
erture of  objective,  4  ,^  inehes;  foeal  distance,  05  inelies;  magnifying 
powers  of  eye  pieces,  30,  45,  80,  150,  250,  300,  350,  and  450;  also 
an  amplifier  which  doubles  each  of  these  powers  when  used.  Attached  to 
the  telescope  is  a  finder  of  1^  inches  a]»(M-ture,  magnifying  20  diameters. 
Bight  ascension  circle  divided  to  read  to  4  seconds  of  time;  declination 
ciiele  divided  to  read  to  r  of  arc.  Both  circles  divided  on  silver  and 
read  by  microscopes  attached  thereto.  Driving-clock. 

(rf)  Speciroftcopes :  One. 

ig)  Clocks:  Mean  time;  Maker,  Seth  Tno^s,  Sons  &  Co. 

(i)  MiMcellaneaus:  Filar  micrometer;  divided  on  silver  to  measure  i\" 
of  arc  in  distance,  and  in  position,  with  suitable  eye-pieces  and  illa- 
isinating  apparatus. 
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III.  Observations  di  rini;  the  past  year: 
From  8ei>toinbor  1,  1878,  to  Sei>tem])cr  1,  1S70. 

[c)  Ob.servati(>us  of  the  iihignitudes  aiul  (dolors  of  double  .stars, 
lunar  i^eaks  and  craters,  solar  spots  and  facube,  belts  of  Jupiter,  rings 
of  Saturn.  In  solar  observations  I  find  it  a<lvantageou8  generally  to 
reduce  the  ajjerature  of  my  telescope  to  '^{\,  inches,  and  use  an  eye  piece 
maguitying  80  diameters,  with  a  right-angle  prism  instead  of  a  colored 
glass  screen* 

(i)  Measurements  of  position  and  distances  of  components  of  doul)le 
atars;  heights  of  lunar  ])eak8  by  the  lengths  of  their  shadows;  width  of 
limar  craters;  sizes  of  solar  spots. 

rv.  Work  proposed  for  the  coming  year  (l879-'80): 
A  continuation  of  the  above. 


Location  of  obsercatory:  (City)  ueai'  Fort  Do<lge;  (County)  Webster j 
(State)  Iowa. 

Longitude  from  Washington,  1''.  8"'.5  west. 
Latitude,  42^  30'  north. 
Authority  for  latitude  and  longitude,  F.  Uess. 

I.  Personnel: 

Din  (  tor J  F.  Hess. 
Assistant,  Mrs.  1*.  B.  Hess. 

n.  INSTBUXBNTS: 

(a)  Aperture  of  objective,  2{  inches ;  for  observatioiis  of  the  sod^ 
aperture  employed,  2|  inches ;  magnifying  power  ordinarily  employed, 
50  diameters. 

(b)  Meridian  tramit  imtrummta :  Makers,  J.  Bbown  &  Son,  KewTork ; 
^[»ertttre,  1  inch ;  magnifying  power,  10}  diameters,  with  horizontal  and 
vertical  drcle,  each  reading  to  1. 

ijg)  Cloeka:  Mean  time;  maker,  G.  M.  Whbeleb,  Elgin,  III. 

(t)  Miaeellaneoui :  One  Tbouohton  sextant  and  artificial  horizon. 

III.  Observations  dukino  the  past  veau: 

From  September  15,  1878,  to  September  15,  1879. 

(fl)  Observations  of  sun-spots,  occultations,  eclipses  of  Jupiter's  sat- 
ellites, and  searching  for  intra-Mercurial  planets. 

(d)  {b')  Observing  the  variations  of  the  magnetic  needle,  altitudes  and 
azimuths,  time,  latitude  and  longitude,  and  approximately  locating  sun- 
spots. 

(i)  Observing  altitudes,  time,  latitude  and  longitude  of  various  places. 

IV.  WOBK  proposed  fob  THE  OOMINa  YEAR  (1880) : 
Continuation  of  jirevious  work  and  the  establishment  of  an  observa^ 

tory  ou  Mount  Zapato,  Colorado,  located  5.9  miles  S.  70^  E.  (M.  B.)fifom 
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X.  G.  Adee's  liouse  at  Zapato,  ami  rising  to  an  altitude  of  6,120  feet 
above  said  lioiLsu,  the  approximate  elevation- of  which  above  sea-level 
is  8,000  feet,  provided  a  valid  title  can  be  obtained  by  pirrchase  or  oth- 
erwise to  sections  and  14,  township  2S  north,  of  range  73  west,  of  the 
sixth  prin('i[)al  meridian,  as  yet  unsurveyed  and  unoccupied  public  land 
comprising  this  mouutaiu,  the  most  acccasibic  of  the  higher  peakaof  the 
Sierra  Blanco. 

V.  Aj}ditio:val  information: 

April  25, 1879, 1  fonnd  Bborsbn's  comet  in  the  vicinity  of  a  star  sup 
posed  to  be  6.  A.  C.  1504,  ooming  within  the  same  field  of  view  of  in- 
stroment  (a),  in  which  the  comet  was  seen  with  a  magnifying  power  of 
50.  The  comet  was  observed  each  fbllowing  night  nntil  April  30,  when 
a  star,  supposed  to  be  B.  A.  0. 1849,  was  witiiin  the  same  field  of  view 
with  the  comet.  It  was  looked  for  again  all  night  of  May  5,  bnt  conld 
not  be  found  again. 

During  a  few  hours  in  the  nights  of  July  18  and  August  10,  on  the 
Ssn  JnaUf  below  Pagosa  Si^riugs,  Colorado,  I  saw  many  very  brilliant 
meteors.  Monthly  reports  of  snn-spots  and  othw  miscellaneons  observa- 
tions have  been  made  to  the  Chief  Signal  CMBcer  of  the  Army. 


Location  of  olmeroatory :  (City)  Glasgow;  (County)  Howard;  (State) 

3Ii8Souri. 

Xame  o/olmervator^:  Mobbison  Obsebtatoby. 

Longitude  firom  Washington,  1^  3"  6^.8  W. 
Latitude,  d9o  W  1G".75  K. 

Authority  for  latitude  and  longitude:  Longitude  by  time  signah  from 
the  Naval  Observatorj'  on  live  successive  days;  latitude  from  a  series  of 
observations  on  circunipolar  stars  made  on  meridian  circle. 

T.  Personnel: 

Director^  Carr  W.  Pritchett. 
Amgtant^  O.  W.  Pbitcuett,  Jr. 

U.  iNSTBtJHBSTS : 

(a)  MeriSiSaneireUi:  makers,  Tboughton  &  Sdcms,  London;  diam- 
eter of  circles,  24  inches;  divided  to  5';  read  by  8  microscopes  to  1''; 
apertore  of  objective,  6  inches;  for  observations  of  the  Sun,  aperture  em- 
ployed, 4  inches;  maguif^ing  power  ordinarily  enqiloyed,  200  diameters. 

(c)  Eq^MJtorkAiMtrumeiiiU:  Makers,  Altan  Clabk^  Soics;  aperture 
of  objective^  12^  inches;  magnifying  powers  of  eyepieces,  50  to  1,000. 

(/)  Oktonographa :  by  AxYAN  Clabk  ft  Sons,  conical  pendulum. 

[g]  Olodu:  Sidereal,  maker,  Ohables  Fbodsham,  Ko.  1369. 

{h)  OhroMmeten :  Sidereal,  makers,  T.  S.  &  J.  D.  Neous,  break  circuit 
No.  1590. 

{()  Miscellaneous :  Small  altazimuth,  Casell A,  London;  barometer  and 
thermometer. 
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III.  Observations  duhi.mj  the  past  year: 
(From  September  1,  1878,  to  September  1,  1879.) 

{a)  Meridian  circle  lias  only  been  used  for  time  ohscrvations. 

1.  Third  series  of  observations  on  satellites  of  Satiini. 

2.  Observations  of  satellites  of  Jnpiter. 

3.  Measnres  of  position,  angle,  and  distance  of  double  and  multiple 
stars. 

4.  In  progress,  an  extensive  series  of  observations  on  the  Red  Sjiot  on 
Jnpiter,  first  seen  July  9, 1878.  Transit  of  center,  for  redetennination 
of  adal  rotation. 

5.  A  few  occultations  of  stars  by  the  Moon. 

IV.  ^VUKK  PROPOSED  FOR  THE  COMK\(.    \KAK:  (ISSO.) 

(a)  It  is  expected  that  the  meridian  circle  will  be  put  .to  systematic 
use  during  the  ensiiinj:  year. 

(c)  The  observations  ou  tlie  equatorial  will  be  divided' between  the 
fixed  stars  and  i>lanets  us  the  relative  imxiortance  of  the  work,  for  the 
time  being,  may  demand. 

YI.  AoBinoNAi.  information: 

AVe  have  no  ftind  for  defraying  exi)en8es  of  publications.  A  fyw 
papers  have  been  pubUsh6dinthe<*AstronomisoheNadiiichten''andthe 
4'  Observatory,"  London.  There  exists  here  quite  ft  large  number  of  ob- 
servations which  might  be  of  use  If  published. 


Location  of  obHermtory :  (City)  Hanover }  (County)  Grafton ;  (State) 
Kew  Hampshire. 
Namcof  obtervatory :  Suattuck  OBt^svAioBY. 

Longitude  from  Washington,  19"3*.56  east  * 
Latitude,  43^  42'  WJ2  north. 
Authority  for  latitude  and  longitude :  Prof.  0.  A.  Young. 

I.  Tersonnel: 
jyirecior^  Ciiahlks  F.  Emerson. 

AMMtoMt«;  1.  CHAULiiS  i>.  LAiin,  ^  Ivooin  in  the  observatin  v,  and 

>    have  charge  of  the  meterologi- 

2.  David  R.  Ueed,     )    cal  observations. 

3.  Geo&ge  O.  Mixcu£LL. 

il  imstbuuents: 

(a)  Meridian  eir^^es:  makers,  Tbouohton  &  Simms|  diameter  of 
Girde,  30  Inches ;  divided  to  5';  read  by  reading  microsoopes  to  1',  and 
micrometers  to  single  seconds ;  apertoie  of  objective,  4  inches;  mag- 
nifying power  ordinarily  employed,  120  diameters. 

(c)  Equatorial  iMtrvmdKU ;  Makers,  Alvan  Clabk  &  Sons  )  apertoie 
of  objective,  9.25  inches;  magnifying  powers  of  eyepieces,  100  to  1,200, 
20  in  number. 


Digitized  by  Google 


REPORTS  OF  AMERICAN  OBSERVATORIES.  471 

(d)  Spectroscopes:  Large 9 prism  Clark  spectroscope;  seven  prism^ 
doable  acting  (eqaivaletit  to  13  prisms),  fitting  eqnatorial  mentioned 
aboTe. 

(/)  Chronographs :  Bond*s  Spring  Governor. 

(g)  ClotJis:  Mean  time;  makers,  Utzscuneider  &  Frauenhofer, 
connected  with  cbronograph;  Siderea],  makers,  Utzschxeider  & 
3(ahler,  of  Munich,  oonnecteil  with  chronograph. 

(«)  MisceUaneous :  Comet  seeker,  aperture  3.6  inches,  mountsd  on  large 
tripod;  small  portable  telescope,  aiiertnre  3  inches;  zenith  sector,  loaned 
by  Coast  Sun^ey,  aperture  4  inches ;  full  set  of  common  meteorological 
apparatus,  including  a  recording  barometer;  sextant  by  IIardt,  of 
London. 

III.  ObsEUYATIONS  DL  liLXa  TUE  PAST  YEAU. 

(a)  For  time  and  latitude. 

(d)  Class  illustratiou  on  reversal  of  lines,  and  for  prominences, 
(t)  Meteon)Iog^ical  oV)serration8  3  times  per  day ;  sun  spot  observations 
8in«ie  September  1, 1879. 

IV.  Work  proposed  for  the  coxing  year:  (1880.) 

Similar  work,  with  special  attention  to  sun  spots,  proniiufuce,  &c., 
and  spectroscopic  observations. 


JjooaHon  of  observatory:  Hastings;  (County)  Westchester;  (State)  New 
Tort 

Same  of  observatory :  Henry  Draper's  Observatory, 

Longitude  from  Greenwich,  73<^  52'  25^'  west 

Latitude,  40°  59'  25^'. 
Authority  for  latitude  and  longitude :  United  States  Coast  Surrey. 

1.  Personnel: 
Director^  Dr.  II.  DRAPER. 
AssUtaMy  Mrs.  Draper. 

IT.  Instruments: 

{b)  Meridian  transit  in)itn(mentf< :  Makers,  Stackpolk  liaos.j  aperture, 
2  inches;  inapnilyiii;;  power,  2.">  dianictcrs. 

(c)  Equatorial  in^stnimrnffi :  28  inch  silveretl  glass  reflector  by  H, 
Draper;  12-inch  achroinatic  by  Alvan  Clakk. 

(J)  Spfctroscapes :  Grating  spcctroscupc  for  solar  work  by  Alvan 
Clark;  stellar  spectroscope  by  Bl^o\VNI^(^;  stellar  plioto^jraphic si>ec- 
trascopc  by  H.  Draper^  large  si>ectroJSct»pc  for  research  on  oxygen  in 
the  Sun. 

(/)  Chronofjraph  :  by  II.  DRAPER. 

(A)  Chronometers:  Mean  time,  makers,  Negus  BrotuerS;  siderdal, 
makers,  Negus  Brothers,  break  circuit, 
(t)  MisceUaneous:  Silvered  glass  altazimuth  15^  inches  aperture; 
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petroleum  engine;  gramme  macbine;  17-incli  mduction  coil;  iiboto- 
graphic  apparatus. 

in.  Observations  during  the  past  tear: 

(«)  The  main  work  has  been  photography  of  the  si^ectra  of  stars  and 
the  planets  especially,  and  a  Lyrse,  Arctiims,  Jupit^T,  and  the  Moon. 
The  research  on  the  presence  of  oxygen  in  the  Sun  has  been  continued. 

IV.  Work  proposed  for  the  couino  year:  (1879-'80.) 
CootiniiatioB  of  the  above. 

VI.  Additional  infokmation  : 

The  results  of  the  researches  in  tliis  observatory  have  been  jmntexl  in 
the  Ameriean  Journal  of  Scieiiee,  in  the  monthly  notiees  of  the  Koyal 
Astronomical  Society,  the  Comptes  Ilendus  of  the  French  Academy  of 
Science,  and  the  Journal  of  the  Italian  Spectroscoiiists. 


Location  of  ohservatori/ :  (City)  llaverlord  j  (County)  Montgomery  j 
(State)  Pennsylvania. 
2^^amc  oJ'obHcrratory :  IIavkhfokd  CoLLEtiE. 

Lonjrituile  from  Washington,  . 

Latitude,  40©  0'  3G".0. 

L  Personnel: 

Director  J  Isaac  Bharpless. 
Aisistants:  1.  William  F.  Perry, 
2.  JosiAH  P.  Edwards. 

U.  IKSIRUME^'TS : 

(a)  Meridiem  drdee :  2  \  diameter  of  circles,  26  inches ;  divided  to 
read  by  4  microscopes  to  2"  \  aperture  of  objecUvei  4  inches. 

(d)  Meridian  transit  instruments :  Apertore,  1^  inches. 

{e)  Equatorial  instruments:  Maker,  FiTZ;  aperture  of  objo-ctive,  8| 
inches ;  magnii^ng  powers  of  eyepieces,  60  to  900. 

(/)  Chronographs :  Bond's  magnetic. 

{g)  Olodcs :  Mean  time;  maker,  W^illiam  E.  Harper,  Philadelphia; 
1  sidereal;  makers,  no  name. 

Prof.  Samuel  ALSOPytheprevionsdiroctor  of  theobaervatory,  has  been 
absent  fh>m  duty  during  the  past  year  on  account  of  ill  health. 


Location  of  observatory :  (City)  Iowa  City  j  (County)  Johnson  j  (State) 
Iowa. 

Same  of  observatory  :  C.  AV.  Irish's  Private  Observatory. 

L<)ii«jfitu(le  from  AVashington,  57'"  52*. 

Latitude.  41^  39' j^,. 
Authority  for  latitude  aud  longitude:  Objiervations  by  self  during 
the  past  eleven  years. 
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I.  Personnel: 

IHrectar,  G.  W.  Irish. 
AiiktanU:  1.  Mrs.  0.  W.  IRISH, 

2.  Hiss  Lizzie  Irish, 

3.  Miss  BuTH  Irish, 

4.  Dr.  0.  M.  HoBBT. 

II.  Instruments: 

{b)  Meridian  traiuU  instrumeatu :  M«ikerd,  made  by  8elf ;  aperture,! 
iuc'h;  magnifying  power,  11  diameters. 

{c)  Equatorial  inatruments:  Milker:),  CusvALlBR^  Paris;  aperture  of 
objective,  4  inches;  magnifying  powers  of  eyepieces,  25  to  300. 

(/)  Chronographs :  A  Morse  register. 

(^)  Cloek$ :  Mean  time ;  makers,  German  make,  beats  J  seconds. 

III.  Observations  during  the  past  year  : 

(a)  Ilave  done  uotiiing  since  the  transit  of  Mercury,  May,  IS78. 

{Farmer)  loeaHm  of  obnermUory :  (City)  Jackson;  (County }  Jackson; 
(State)  Michigan. 

Longitude  ftom  Washington,  west  29^  29*.  74. 

Latitude,  43o  14'  25''.21. 
Authority  for  latitude  and  longitude:  Monument  set  by  Lake  Survey. 

I.  Personnel: 
Director f  O.  Mulvey. 
U.  Instruments: 

(p)  Equatorial  in.sfruments :  Makers,  S.  &  B.  Solomons,  London;  aper- 
ture of  objective,  .'i  inelies;  niaj^iiifying  powers  of  eye[»ieees,  30  to  205. 
(h)  Chronometers:  Meau  time;  makers,  i'lNEU  &  Rowland,  London. 

IIL  Observationb  DURiNa  the  past  tear: 

(0.)  Telescope  dismounted  for  past  year.  Will  remount  at  Wichita, 
Kans. 

YL  Additional  information: 

Having  removed  to  Wichita,  Eans.,  please  address  me  at  this  place 
in  future. 

Location  of  obsercatory:  (City)  Lawrence;  (County)  Douglas;  ^8tate) 
Kansas. 

Name oj' observatory  :  Connected  witli  Kansas  State  University.  . 
Longitude  trom  Wiislmigton,  P  12'"  47'.  9. 
Latitude  380  57'  15''. 
Autliority  for  latitude  and  longitude:   FRED.  W.  Babdwell,  late 
Professor  of  Astronoiay,  K.  S.  U. 
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I.  Pkk.sonnkl  : 
DirectorfH,  fc>.  S.  ttMiTU. 

II.  INSTBUMENIS: 

(b)  Meridian  transit  ifutrumeHU :  Makers,  Stackpole  Bros.;  aper- 
ture, 24  inches ; 

(g)  Clocks :  Me^ai  time ;  makers,  E.  Howard  &  Co.,  BoHton  (medium) ; 
Sidereal;  makers,  Bbookbanks,  London  (uld). 

(h)  Ckrtmameters :  Sidereal;  makers,  T.  S.  &  J.  D.  Negus,  New 
Tork  (good). 

(i)  Miseellaneom :  Soxtant,  Gambev. 

III.  Observatio:^;^  duriku  tue  past  year: 
{b)  {b')  Time. 

IV.  Work  proposed  for  the  coming  year  (1880): 
Not  settled. 

VI.  ADJJITIO^AL  IM'Oll.MATlON  : 

Observatory'  torn  down  in  April.  Haiall  temporary  observatory  in 
process  of  construction. 

Location  of  observatory :  (City)  Madision;  (County)  Jefferson  j  (State) 
Indiana. 

Ifame  of  observatory :  Fairmoim  Oiiskkvatokv. 

Longitude  from  Washington,  0*'  33'"  34*  +. 

I.  Personnel: 

Director^  Israel  Fowler. 
Assistant,  My  son. 

II.  Instruments: 

(c)  Equatorial  instruments :  Maker,  1.  FowLEE ;  aiu  rtiire  of  objective, 
6  inches ;  magnifying  powers  of  eyopiexies,  90,  120,  300. 

{(j)  Clocks  :  Mean  time ;  maker,  I.  Fowler. 

(t)  Miscellaneous :  My  yard  is  my  obscrv^atory ;  location,  Fairmount, 
near  the  City  of  Madison,  Jefferson  Connty,  SUde  of  Indiana.  I  and 
my  son  are  the  observers.  Instrnmciits:  1.  A  C  inch  metal  i-cflector, 
focal  length  90  inches,  mounted  equatoriallj'  with  hour  and  derlinatiou 
circles,  also  taii^^ont  screw  for  slow  motion.  2.  A  portable  silvered  glass 
reflector  4>0  iiiclu  s  focal  length,  with  eyepieces  varying  from  40  to  300 
diameters.  3.  A  mean  time  clock  beats  seconds,  used  as  a  regulator  in 
my  watch  shoj),  all  made  by  myself.  I  commenced  my  observations  in 
1869 ;  scarcely  a  iiivorable  night  has  passed  without  finding  me  at  the 
telescope,  but  I  have  kept  no  record,  so  it  can  be  of  no  service  to  science. 

IV.  AV»»KK   riiOl'OSKI)  FOK  Tin:  COMING  YKAK  (ISSO): 

I  i>ro|MKse  tlie  cominir  year  to  keep  a  record  t)f  all  (»l)s<'r\  atioiis  niatle; 
so  it'  I  sliould  awkwardly  stumble  u[m>ii  something  of  iuten'st  I  will  eom- 
munieate  the  same.  ^ly  observations  will  be  conlined  to  sun  sx>ots,  a 
search  for  Vulcan,  aud  observiug  Jupiter  and  Saturn. 
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Location  of  ohservatorif :  Mount  Lookout;  (CoaDty)  Hamilton;  (State) 
Ohio. 

Xame  o/ohtervaionf:  CINCINNATI  ObsebyATOBT. 

Longitude  from  Washington,  29">  29.42*  W. 
Latitude,  39o  33".5. 
Authoiity  for  latitude  and  longitude :  American  Ephemeris  for  1880. 

I.  rERSONNEL: 

Director,  OrxonP  Stonk. 
Amistanf,  IIerhebt  A.  HowE. 
8tudentf  H.  V.  EaBEBT. 

IL  INSTBUMBNTS: 

{h)  Meridian  trantit  imtruments :  Makers^  Buff  and  Bebgeb  j  aper- 
ture, 3  inches;  magnifying  power,  100  diameters. 
{&)  Equatorial  ingtrumenta:  Makers,  Utzsohneibbb  and  Fbaxtbn- 

HOFKr;  finished  by  Mebz  &  Mahler;  objoct  ^^laas refigured  by  Al- 
TAN  Clark  &  Soxs;  aperture  of  objective,  11^  iuche»;  magnifying 
powers  of  eyepieces,  00  to  1,100.  « 

{&}  Alvan  Clark  Sons;  aperture,  4  inches;  magnifying  powers, 
15  to  250. 

(/)  ChroniKjraphu:  Bond. 

{g)  Clocks:  li  mean  time;  makers,  KuiJEiiT  MoLVNEi:x,  Jas.  lirrGHiE 
&  Son. 

(/i)  Chronomrfcrs,  Sidereal,  1 ;  makers,  Wm.  Bond  &  SON. 

(0  MiscvlliDH'ouH :  Majinetic  tlieoilolite ;  maker,  Gambey.  Sextant; 
makers,  8ta(  Ki»oLE  &  BuoTUEB.  Inclinometer,  time-ball,  telegrai)hic 
apparatus,  etc. 

III.  Observations  during  tue  past  year: 

From  September  1,  1878,  to  September  1, 1879. 
(6)  Determination  of  time  and  latitude, 
(c)  2033  sets  of  double^tar  measurements. 

(c  and  &)  Examination  of  surfkoe  of  Sun  on  180  days.  Spots  seen  ou 
40.  {if)  was  used  with  one  inch  apertnre  until  the  middle  of  February, 
1879.  Since  that  (e)  most  of  the  time  with  an  aperture  of  5  inches. 

IV.  Work  TKorosED  fok  tiii:  (,'omin(;  vkaii  (1870-80): 

r'ontinuation  of  observations  of  double  stars  and  observations  of  sun 
^'pots  with  (<•) :  Durelimusteiunj;  south  of  23°  south  declination  with(c); 
determination  of  time  with  (b). 

YI.  Additional  infobuation: 

Telegraphic  time  signals  are  sent  to  the  city  and  a  ball  dr()i)ped  from 
a  staff  at  the  observatory  each  day  at  noon. 


lomtion  of  observatory:  (City)  Nashville;  (County)  Davidson;  (State) 
Icuuessee. 
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♦ 

Longitude  from  Washington,  38",  56*. 
Latitude,  4-  3(P  10'  01". 
Authority  tor  latitude  and  longitude:  Mr.  George  Dean,  United 
States  Coast  Survey.  - 

L  Director,  E.  £.  Barnard. 

II.  IXSTRITMENTS  : 

(c)  Equatorial  instruments  :  Maker,  ,loHN  Hvrxr,  New  York;  aper- 
ture of  objective,  5  iu(!hes;  niajjnifyiiig  l)Owers<)f  eye]>ie(*es,  52,  78,  85, 104, 
173,200,330,520.  This  iustruiiuMit  has  simple  equatorial  moiuiting 
moved  by  hasj)  joint  and  handle  (<ni  trii)od  stand). 

(0  Miscellaneous  :  Have  also  a  small  achroniatii;  telescope  with  object- 
ive 2^  inches  in  diameter,  sim]>le  vertical  and  horizontal  mounting.  I  use 
a  good  silver  watch  and  get  my  time  from  Western  Union  Telegraph 
office  hy  noon  signal  from  Washington. 

(c)  {&)  Jupiter,  changes  in  belts,  etc. 

IV.  Work  proposed  for  the  coming  year  (1880) : 

I  propose  to  use  what  time  I  <'an  spare  observing  tin  t licr  the  changes 
on  Jupiter;  and  particularly  th<'  lunar  crater  IMato.  Also  other  objects 
which  come  under  my  notice  and  time. 

YI.  Additional  information: 
The  spare  time  from  my  work  has  been  very  little,  and  most  of  that 
has  been  occnpied  in  the  study  of  mathematics.  What  little  time  I  hare 
had  fbr  observing  has  been  employed  in  the  obBervation  of  the  lunar 
crater  Plato  and  the  changes  on  the  surfhceof  the  planet  Jupiter;  mak- 
ing drawings  of  his  belts,  etc.  Since  last  season  a  large  oblong  red  spot 
or  short  belt,  rather,has  appeared.  I  have  been  watching  this  to  detect 
any  changes  that  may  occur  in  it.  I  have  made  drawings  at  every  fiivor- 
able  opportunity  of  this  remarkable  spot,  but  I  have  so  fiur  been  un- 
able to  detect  any  positive  change  in  it,  but  there  seems  to  be  change 
going  on  in  some  of  the  belts,  especially  in  the  belt  immediately  above 
the  red  spot  and  nearer  the  equator  of  the  planet  This  seems  to  be 
changing  in  form  and  color.  When  I  first  noticed  this  belt  it  was  of  a 
dusky  grayish  tint;  then,  afterwards,  of  a  beautiful  bluish  color;  this 
bluish  tint  was  quite  marked.  The  northern  of  the  equatorial  belts  is 
very  ruddy,  but  heretofore  has  been  not  near  so  red  as  the  large  red  spot, 
but  on  the  night  of  the  14th  of  September  it  seemed  to  be  fully  as  ruddy 
as  the  spot.  My  lack  of  proper  instrumental  equipment  has  kept  me 
ftom  making  any  very  accurate  observations.  I  would  fiirther  state  in 
regard  to  the  changes  of  Jupiter  that  on  the  above-mentioned  night,  at 
9^  30*°,  there  were  one  or  two  Httle  round  spots  on  the  disc  near  the  South 
Pole;  they  appeared  about  the  size  of  one  of  the  satellites  (the  3rd> 
which  had  come  on  the  disc  half  honr  or  so  before ;  they  were  faint  and 
not  seen  readily.   I  had  not  noticed  these  spots  before. 
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Location 0j €b9ervaiory :  (City)  Kew  Haven;  (County)  Ke«r  Haven; 
(State)  Gonneeticat^ 
Name  o/ob$ervaiorjf:  The  Sheffield  Sciextifio  School  of  Yalb 

COLLBOE. 

Of  equatoriul  {  i"*Z?*'!.J2'?J^'^^*^         '^  '^ 
I  Latitade,  41°  1^  36"^  N. 

Anthority  for  latitude  and  lougltade :  Latitude  from  objervations  with 

zenith  telescope  by  C.  S.  L.   Longitude,  Ooast  Survey.   The  Coast 

Survey  latitude  is  41°  18'  40".67. 

L  Personnel: 

Director^  0.  S.  Lyman. 
AsiiHaniy  William  Beebb. 

11.  Ins  rill  MENTs: 

(a)  Meridian  circles  :  Makers,  Krtel  &  So^'s,  1845.  Altered  by  Wm. 
J.  VoT'NG,  1855,  and  regraduated  1876;  diameter  of  eircles,  40  inehes; 
divided  to  2';  read  bj  six  microscopes  to  aperture  of  objective,  3.S 
inches }  for  observations  of  the  Sun,  aperture  emx)Ioyed,  1.7  inches;  mag- 
nifying power  ordinarily  employed,  100  diameters ;  focal  length,  58.2 
inches. 

{b)  Meridian  tramU  instruments  :  Makers,  one  by  C.  S.  L.,  of  36  iuch 
focal  length;  aperture,  2.6  inches;  magnifying  power,  185  diameters. 
Oiicle,  12  inches,  I'eading  to  10"  by  verniers,  it  has  declination  microm- 
eter and  fine  level,  for  use  as  zenith  telescope,  made  in  1852->'53. 

(e)  Hquatarial  inairumeiUs :  Makers,  Alyan  Clark  &  Sons  ;  ap^tnre 
of  oltjective,  9  inches;  magnifying  powers  of  eyepieoes,  40, 80, 140, 200, 
280,  450,  620. 

{&)  Portable  4S-inch  refractor  by  Messrs.  Clark  &  Sons. 

[d)  Spectroscopes :  By  A.  Clark  &  Sons,  of  7  prisms  twice  traversed. 

(/)  Chronogrt^hs :  0(ie  jnst  finished  by  A.  Clark  &  Sons. 

{g)  Clo6kt:  Sidereal;  makers,  1  by  Appleton,  London,  and  1  by  E. 
Howard  &  Sons,  Boston. 

{k)  Chroaometers :  Sidereal;  maker,  Poole,  improved  by  Kegus. 

(I)  Mkeellaneoua :  1  bi-fllar  position  micrometer  by  Dollond;  1  mul- 
tiple ring  micrometer  (8  rings) ;  1  patent  sextant  by  PisTOR  &  Mar- 
tins ;  1  patent  reflecting  circle  by  Pistor  &  Martins.  Yale  College 
has  also  a  10-foot  refractor  of  5-inch  aperture  by  Dollond,  and  a  a-foot 
transit  instrument^  of  4-inch  aperture  by  Troughton  &  SncMS.  The 
former  is  in  charge  of  Professor  Loomis,  the  latter  not  mounted. 

IlL  Observations  durino  the  past  year  (from  September, 
1878,  to  September,  1879) : 
(6)  (6')  Time  observations  for  city  and  chronometers  of  the  port.  Prac- 
tice of  students  for  time,  latitude,  longitude,  etc 
{e)  {&)  Observations  of  Brorsen's  and  Swift*s  comets,  etc. 
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IV.  Work  niorosED  i-oii  thk  comi^'G  year  (September, 
1879,  to  September,  1S80) ; 

Of  Mars  at  opposition  for  parallaz,  comets,  and  ^occaltations,  &c.; 
meridian  circle,  for  redetermination  of  latitnde,  &c ;  tlie  work  of  in- 
struction leaves  but  limited  opportonity  for  other  work. 


Location  of  obsereatory:  (City)  Newingtonj  (County)  Hartford^  (State) 
Coiine<*ticiit. 

Name  of  ohservatonj:  Puivati:  ouskuvatokv  of  1).  W.  EDCiECOMU. 
I.on«jitiuk'  troiii  W'a.sliiugtoii,  5^  21'  30"  E. 
J.atitude,  41°  44'  0". 
Aiitiioi  ity  fur  latitude  and  longitude  :  Ditierence  from  Harlford  iState- 
liouse,  Coa-st  iSurvey. 

I.  rEESONNEL: 

Director,  D.  W.  Eilgecomb. 
AssistantSf  Xone. 

II.  Instruments  :  ' 

{v)  Equatorial  instruments:  Makers,  A.  Clakk  iS:  Suns  j  aperture  of 
objective,  0.4  inches;  magnifying  powers  of  eyepieces,  various  ui»  to 
2,000.    (See  general  description.) 

(</)  Clocks:  Mean  time;  Swiss  regulator,  seconds. 

VI.  Abbitional  ihpormation: 

,This  observatory  consists  of  a  small  frame  building,  with  dome  12 
fieet  6  inches  diameter,  npon  the  grounds  of  the  owner,  covering  an  equa- 
torial telescope.  The  latter  reste  upon  a  granite  pedestal,  weighing 
about  1,500  pounds.  The  mounting  is  by  Young,  of  Philadelphia,  and 
is  of  the  best  workmanship.  The  declination  drde  is  13  inches  in  diame- 
ter, reading  by  verniers  to  10  seconds  of  arc  The  hour  circle  is  10  inches 
diameter,  reading  by  verniers  to  4  seconds  of  time.  The  graduations 
are  upon  silver.  The  obiect-glass,  tube,  and  finder  are  by  A.  Glabk  & 
Sons.  The  aperture  of  the  object-glass  is.9.4  inches,  with  a  focal  length 
of  121  inches,  and  is  without  doubt  the  finest  specimen  of  the  skill  of 
Mr.  Alt  AN  Clark.  Under  the  most  rigid  tests,  its  figure  is  found  to 
approach  very  closely  to  absolute  perfection.  It  is  shown  also  by  the 
vision  it  gives  of  the  closest  double  stars  and  the  fiiiate<(t  companions 
to  I)  r  i  - !  1 1  stars  hitherto  discovered.  Among  the  former,  ^  Andromedie, 
X  Cassiopeie,  and  tj  Corome  in  its  present  position  (Sei)tember,  1879) 
may  be  mentioned,  and  of  the  latter  class,  the  companions  to  y  Lyra^, 
C  Aqnillte,  e  and  p  Hydne,  the  star  closely  following  the  attendant  to 
liegulus,  and  under  very  favorable  circnmstances  the  2"  companion  to 
t  Coronre.  The  instrument  has  been  used  f6r  general  observations  of 
the  stars,  moon,  and  planets,  other  occupations  preventing  the  owner 
from  carrying  on  at  present  any  more  regular  work. 


Uiyiiized  by  Google 


BEPORTS  OF  AMERICAN  OBSERYATORIES.  479 


LoatioH  of  absereatory:  (Cit>)  New  York;  (County)  New  York; 
(State)  New  York. 
Xame  of  observatorif :  3Ir.  RuTnERFURD*s  private  obseryatory. 
Lougitude  fh>m  Washington,  east     3'  52".05. 
Latitude  north,  40^  43^  48".53  ±  31. 
Anthority  for  latitude  and  longitude:  United  States  eoast  surveying 
party  (1859),  with  zenith  telescoix'  upon  24  pairs  of  stars,  and  tele- 
grax>hic  couimnnicution  with  Wa.sliington  and  Ciunl)ridge. 

I.  ri:iisoNNEL: 

Director,  L.  M.  HrrnBRFURW. 
Assistant,  D.  0.  Chapman. 

n.  INRTRUMENTS: 

[b)  Meridian  transit  instruments :  Maker,  Stackpolb  ;  aperture,  3 
inches. 
Only  used  for  time. 

((-)  Equatorial  instruments:  Makers,  Messrs.  KrTnEBFrRD  &  Fitz, 
aperture  of  objective,  13  inches. 

{c*)  The  telesco])e  lias  been  employed  mostly  in  p]iotogrn])hing  the 
sun,  moon,  and  gioui>s  of  stars. 

(0  Chronographs:  Mokse. 

{g)  Clocks:  Sidereal;  Maker,  Dknt. 


Location  of  observatory:  (City)  Northflehl;  (County)  nUv-  (State) 
Mmnesota. 

Xame  of  observatory :  Obsbryatory  of  Garlkton  College. 
Longitude  from  Washington,  93^  9'  14"  approximately. 
Latitude  44P  27'  41"  iii>inoximately. 
Longitude:  Occnitation  of  Jupiter's  satellites.   We  hope  soon  to  be 
determined  te]egrai)hicall3'. 

Authority  for  latitude  aud  longitude:  Observations  with  telescope 
taking  a  gre^it  number  of  inejisuresof  pairsof  stars  with  micrometer  ac- 
cording to  Coast  Survey  practieis 

I.  Personnel; 

Acting  Director,  William  W.  Payne. 
Assistants:  1.  A.  C.  Wilsox. 
2.  W.  T.  Bill. 

n.  iNSTRXraiENTS: 

(6)  Meridian  tramif  instrHmcnts :  Makers,  F.\r  i  ii  vS:  Co.,  Washing- 
ton: a])ertun^,    inches:  ina.uiiifyiii.u  power,  (»(>,  70,  and  80  diameters. 

((')  K<imitoritd  inHfnnnriits:  Makers,  A.  Clahk  »S:  Sons,  Caiubrid;;*'- 
port,  Mass.;  aperture  (d'  ubjeetive,  8^  inches;  nia;^niifyin;r ])o\versof  eye- 
pieces, .jU,  101),  20t),  400,  SDO,  besides  a  si'ri»*s  o\'  niicromclcr  powers. 

{r')  Portable  ecpratorial :  Makers,  Jdiin  liviiNi:,  New  York  j  object- 
ive, 4.3  incites  clear  aperture. 
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(/)  (Jkromgra^h :  Aa  electro-magoetio  instrument  by  A.  Clark  & 

Sons. 

(g)  Clocks:  1  mean  time;  makers,  E.  Howard  &  Co., Boston;  1  side- 
real; makers,  £«  Howard  &  Co.,  Boston. 
{h)  Chronometers:  1  sidereal;  makers,  W.  Bond  &  Son,  Boston, 
(t)  MieeeUandOtts :  A  partial  outfit  of  metereological  instruments. 

m.  Observations  for  the  past  year: 

I  iistriiiiieiits  just  rccei vod.  No  rof^nlar  work  in  observatory  yet  luuler- 
takeu,  except  the  completion  ol  u  trial  orbit  for  comet  1  of  1879. 

IV.  Work  proposed  for  the  coming  year  (1879-80): 

1.  A  series  of  doable-star  measures,  to  determine  personal  eqtiation. 

2.  Observations  on  comets  IX  and  III,  for  1879. 

3.  ObservationB  of  the  planet  Jupiter,  respecting  the  color  of  disc. 

4.  MisceUaneons  work,  to  aid  State  Astronomical  Society;  there  being 
no  other  instrument  eqn^  to  our  equatorial  in  the  State. 

VI.  Additional  information: 

One  year  ago  our  clocks  were  set  anil  re«^ulate(l ;  since  that  time  we 
have  had  control  of  the  time  in  tliis  entire  State,  and  parts  also  of  Iowa, 
Nebraska.  Kansas,  Dakota,  and  Missouri.  When  full  connections  are 
made,  our  noonday  signal  is  directly  distributed  over  1,*J8.">  miles  of  wire, 
thereby  supplying  each  telegraphic  station  in  all  this  wide  area  with  the 
daily  time  of  our  nu^ridiau.  All  the  railroads  (L  believe)  and  tUo  i>nuei- 
pal  cities  iidopt  our  time. 

[Extracts  from  previously-published  information.] 
^'OARLBTON  0OLLEGB.—PLAlf  OF  INSTRUCTION  AND  ORIGINAL  WORK. 

The  main  l)nilding  of  the  n<»w  observatory  is  now  completed, and  is  20 
feet  sfpiare  and  feet  high.  There  are  two  wings,  each  12  by  ir>  feet  and 
y  feet  high,  with  flat  roof.  The  east  wing  is  for  the  astronomical  library 
and  the  observer's  study.  The  west  wing  is  used  for  the  transit  room 
only.  On  the  first  floor  of  the  niain  building  is  the  instrument  case, 
table  for  chronograph,  i)ier  for  astronomical  clocks,  aud  circular  stair- 
way leading  to  the  etiuatorial  room  in  the  dome. 

The  central  equatorial  pier  starts  0^  feet  below  the  ground,  has  a  foot- 
ing of  large  flat  stone,  is  built  cin^ular,  with  a  diameter  8  feet,  and  is 
laid  of  solid  masonry  in  cement  to  a  height  of  5  feet  above  the  ground. 
From  the  footing  it  is  curbed  with  dr^-  stone  way  to  the  surface  of  the 
ground,  that  it  may  stand  independent.  Al)Ove  it  is  built  of  brick  in 
circular  form  to  the  upper  surface  of  the  second  floor,  aud  capped  with 
a  stone  feet  in  diameter  and  S  inches  thick.  The  entire  height  of  the 
pier  is  2G  feet  The  pier  for  the  transit  instrument  is  made  in  a  simUar 
manner,  except  that  it  is  rectangular  in  8ha]>o. 

The  second  stoi^  of  the  building  is  devoted  to  the  equatorial  room. 
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which  is  circular,  and  IG  feet  in  diameter  inside.    It  is  also  a  little  more 
than  10  feet  from  the  tloor  to  the  higliest  i)oint  of  the  dome.    The  dome 
is  a  hemisphere,  and  rests  on  twelve  sheaved  rollers,  and  is  revolved  by 
machinorv  at  the  ]>leasure  of  the  observer. 

The  transit  is  already  received.  It  was  made  by  Messrs,  Fautii  &  Co., 
of  Wasliiupfton,  at  a  catalogue  i)rice  of  ^900.  Its  telescope  has  3  inches 
clear  aperture  and  .'U  feet  focal  length.  It  has  a  striding  level  reading 
to  seconds  of  arc,  a  (>  inch  setting  circle  with  h*vel  alidade  on  axis  di- 
vided on  silver  and  reiiding  to  thirty  seconds,  glass  micrometer  instead 
of  spider  lines,  illumination  on  the  new  plan  thnmgh  the  axis  with  side 
reflector,  so  iis  not  to  interfere  with  the  object  rays.  The  clamp  is  of 
the  improved  Davidson  form.  One  of  the  Y'*  can  be  moved  in  azimuth 
and  the  other  in  altitade.  The  transit  is  also  provided  with  a  neat  and 
convenient  reviewing  apparatus  that  will  add  much  to  facility  in  work. 
Before  tlic  instrument  was  shipi^ed  from  Washington  it  was  tested  by 
Professor  1  lilgard,  otic  of  the  leading  otliccrs  of  the  Coast  Survey,  who 
aeted  as  chairman  of  the  committee  of  judges  on  astronomical  instru- 
ments at  the  late  Centennial  Exposition.  He  pronounces  the  transit 
excellent  in  design  and  finish. 

Theobeenratory  will  be  provided  with  two  clocks,  a  sidereal  and  a  mean 
time,  costing  abont  $500  each.  The  former  is  already  in  place  and  nearly 
legnlated.  The  latter  is  expected  daily. 

A  4-incfa  equatorial  portaUe  instrament  has  been  ordered,  at  a  cost  of 
about  $400.  Ooireepondenoe  is  now  being  had  respecting  the  purchase 
and  making  of  a  large  8}-inch  equatorial  instrument.  It  is  to  be  mounted 
in  the  best  sl^le,  and  to  be  provided  with  a  driving  clock.  It  cannot  be 
completed  in  less  than  six  months,  and  therefore  may  not  be  received 
ontQ  late  this  tuXl.  It  is,  however,  hoped  that  it  may  be  secured  and  set 
ready  for  use  this  coming  winter.  Its  cost  will  not  vary  much  from 
$3,000. 

CASLBTON  COLLEGE  TOIE  SIGNALS. 

Few  of  those  who  have  visited  the  observatory  of  Carleton  College, 
in  our  city,  have  delinjte  know^ledge  of  the  system  of  daily  time  signals 
which  are  given  from  it.  Very  little  has  been  written  or  published  re- 
specting the  details  of  regulating  tlie  time  by  astronomical  observa- 
tions, or  of  the  noon-day  distribution  of  it  over  the  vast  area  of  portions 
of  six  dilVcroiit  ('oatiguous  States. 

It  is  not  our  ])urpose  now  to  describe  either  branch  of  this  ])ractical 
or  useful  work  to  which  the  instruments  of  the  observatory  have  been 
mainly  di'votcil  for  the  tive  months  since  it  was  erected,  but  rather  to 
mention  a  few  facts  resi)ecting  the  tiuie  signals  that  have  been  noticed 
by  friends  of  the  institution  who  have  asked  for  a  brief  statement  of 
them  for  i>!iblication. 

The  observatory  is  connected  with  the  main  line  of  the  Northwestern 
Telegraph  Couii)any,  and  hence  may  use,  at  pleasure,  either  the  commer- 
cial or  the  railroad  line  for  communication  with  any  distant  points.  By 
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eoiirtosy  of  tlio  (►flicers  of  the  telegraph  company  our  braiicli  line  was 
<  reeted  aud  a  complete  set  of  instruiuents  sui)plied  for  the  observatory 
ollico. 

T!h'  inean-tinie  rojrnlator  of  the  observatory,  by  j;rent  care,  is  kept 
accurately  in  true  tiun*.  To  be  assured  of  tliis  frequent  tiiiu'  star-obser- 
vations are  taken  by  which  the  error  and  rate  of  the  sidereal  re<;ulator 
arc  known.  The  mean  time  is  deduced  from  this,  and  any  needed  cor- 
rection of  the  mean  time  <'lock  is  made  by  an  in^renious  ma^^nctic  attach- 
ment which  is  coutroUed  by  an  electric  current  at  the  pleasure  of  the 
person  in  char«j:e. 

Daily,  at  three  minutes  before  mxm,  the  mean-time  clock,  which  is 
provid(Ml  with  an  electrical  attiiehment,  is  connected  with  tlie  teleiirai)h 
lines  of  the  Chicaj^o,  Milwaukee  and  Saint  Paul  Railroad,  and  from  this 
line  to  the  Saint  Paul  and  Sioux  City  Railroad,  and  nearly  all  others  in 
the  State  and  some  out  of  it.  The  clock  is  so  constructed  that  it  will 
give  its  own  signal  so  as  to  be  understood  at  the  most  distant  points 
where  line  connections  toe  made.  As  an  example  of  the  facility  and 
extent  of  the  daily  time  sijrnals  which  the  observatory  regulator  fur- 
ishes,  wc  will  quote  from  a  letter  recently  received  from  our  friend,  W, 
H.  Drake,  of  Saint  Paul,  train-dispatcher  of  the  Saint  Paul  and  Sionx 
Bailroad: 

Monday,  ITtb,  your  clock  boat  time  for  1,^85  miles  of  line  wire  tbrongh  (near  aa  I 
can  count  it)  157  instnim<Mits.  Wliero  tlic  Mil \v;iuk»-e  and  Saint  Paul  lint  via  Matron 
City  crosses  our  line  at  Slu'l<lon,  Iowa,  our  iustrumeuta  aro  on  tho  Hame  table.  The 
stroke  of  the  clock  comes  to  each  of  them  alike.  Monday,  Kansa.sCity  wim  tho  ter- 
minoB.  The  stroke  sounded  in  Minnesota,  Iowa,  Dakota,  Nebraska,  Kansas,  aud  Mis- 
■ooii.  When  I  eau  anange  with  the  Union  Paciflo  for  aome  fkir  day  we  will  try  to 
oompare  time  with  the  Paeifio  coast.  They  have  been  ready  twice,  bat  did  not  give 
Boffleient  Idme  to  arrange  with  you. 

This  single  incident  will  senre  to  show  the  wide  sphere  of  nsefniness 
and  of  infloenoe  which  the  college  has  and  may  hold  if  it  can  carry  oat 
plans  of  work  already  well  begun.**— (£»06  CauiUjf  Journal.) 


Loeatian  of  obwrvatorjf :  (Near)  Oxford  |  (Connly)  Lafoyette;  (State) 
MississippL 

Name  of  ohiorvatorif:  Uniyibrsity  of  Mississippl 

Longitude  from  Washington,  W.  O^"  iO*-  56*.03. 
Latitude  K.  34o  22^  12".64. 

Authority  for  latitude  and  longitude :  B.  B.  Fulton. 

I.  Personnel: 
Director,  li.  B.  Fulton. 

XL  Instruments  ; 

{a)  AUitwlo^mu^ :  Makers,  Lbbbboubs  Sb  Ssobbtan  ;  diameter  of 
elides,  10 inches;  divided  to  10' ;  read  by  4  microscopes  to  10''^  aperture 
of  objective,  1^  inches. 


Digitized  by  Google 


EEPOJ^TS  OF  AMEBICAN  OBSEBVATOKIES. 


483 


(h)  Mci  UUun  tiamii  ituttrumcHU:  Makers,  li.  TuvE  &  Sons  j. aperture, 
L'i  inclit'S. 

{(■)  Equatorial  imtnonvnts :   >rakrr.  Mnijz,  of  ^ruiiich  ;  aperture  of 
objective,  [\  iucLes;  ina^^niifviii^^  pow  ers  olCye  piei'es,  IMI  ti).'?Hi  diameters. 
[d]  SpcctroMntprs  :  1  KiK<  huoff's  4-prism  table  isi>ectr(>seoi)e. 
(</)  Chcls :  1  mean  tiiiie  :  makers,  KiTCiliE  &  SONS,  Boston. 
{h}  Chronometcn :  X  siilei-ealj  makers,  Wm.  Bond  &  Son,  Bustou. 

III.  Obsebtations  during  the  past  teas: 

Prom  January  1,  1S78  to  Jul^'  1,  1879. 
[a)  Determination  of  latitude. 
(6)  Determination  of  loeal  time, 
(p)  Transit  of  Mercury,  INIay,  187S. 
(/»)  Loeal  time  aud  transit  of  Mercury. 

YL  Additional  infobmation: 

Transit  of  Mercnry  dnly  observed  and  report  transmitted  to  Kaval 
Obflervatory  aud  published  in  Appendix  II  to  Washington  Observations 
for  1876. 


LoeaiUm  of  obiervatory :  (City)  Phelps ;  (Ooonty)  Ontario;  (State)  New 
York. 

Kame  of  oboervatory :  Bed  House  Obsebyatobt.  (Private.) 
Longttade  ftom  Washington :  Beoent  sarveys  make  it  very  dose  to  the 

Washington  meridian. 
LatitQde,  ^  58^. 

I.  Perj^onnel: 

Director,  Wm.  Koht.  Brodks. 
Auittantf  Mrs.  Ma&y  E.  Brooks. 

II.  Instruments: 

(i)  MiscellaneouH :  Instruments  used  are  a  2-iucli  refractor,  3G  inches 
focal  lenprtli,  mounted  as  altitude-azimuth;  magnifying]:  l)0wer8  30,  45, 
100  diameters  j  objective  imported  ;  mounted  by  the  observer.  A  5-incli 
aiieiture  silver-on-glass  Newtonian  reflector,  50  inches  focal  length,  al- 
titude-azimuth mounting;  magnifying  powers,  40,  60,  140  diameters; 
made  by  the  obser\'er. 

m.  Observations  during  the  past  tear: 

From  September  1,  1878,  to  September  1,  1879. 

My  obser\*ations  have  been  mainly  of  sun-spots,  planetary  i)henome- 
iia,  and  comet-seeking,  using  both  instruments,  but  chiefly  the  reflector 
for  Kun-sj>ot8  and  comet-seeking.  Have  made  several  observations  of 
Swift's  comet  (No.  1  of  1879)  j  Palisa's  (No.  2)j  aud  IlABiwia's  (No. 
3)  has  been  seen  by  glimpses. 
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IV.  WOKK  PEOrOSED  FOR  THE  COMING  YEAB  (1879-80)  : 

A  continuation  of  the  work  of  the  past  year  is  intended  for  tlie  coniiu«x 
year,  especially  that  of  sun-spots  with  the  5-inch  retlector,  and  watohin^j 
for  th(3  transits  of  inter-raercurial  jdancts,  and  also  comet-seek in<j  and 
locating  new  nebidae.  To  the  better  fitting  of  myself  for  comet-seeking 
I  ])ropose  to  construct,  the  coming  winter,  a  new  reflector  of  10  or  12 
inches  aperture  and  short  focal  length. 

Yl.  Additional  information: 
Seveial  deacriptive  artioles  of  the  new  comets  of  Swift  and  Palis  a, 
planetary  phenomena,  and  snn-spots,  in  the  daily  press  (principally  Boch« 
ester,  N.  Y.,  Democrat  and  Chronicle),  the  Phelps  Citizen  (weekly),  and 
the  Seientifto  American. 
Last  September,  while  observing  Mercory  one  monung  at  the  time 

of  its  ooi\janction  with  Yenng,  I  observed  a  dark 
semidronlar  notch  out  of  the  illnminated  portion  of 
Meicniy,  near  the  middle  of  the  terminator,  report 
of  which  was  sent  to  the  Naval  Observatory*  It 
ooenrred  to  me  as  having  a  connection  with  the 
bright  spot  seen  on  Hercniy  at  the  time  of  its  last 
transit  (seen  independently  by  myself  as  well  as 
many  others),  and  as  confirming  Pbociob's  notion  of  a  hole  through 
Mercnry. 


Iioeaiwn  of  obgervatonf:  (City)  Providence j  (County)  Providence; 
<State)  Rhode  Island. 
Name  of  observatory :  Seagbave  Obseevatory. 

Longitude  from  Washington,  E.  0^  22""  34".51. 
Latitude,  41°  49'  4r>''.4. 
Authority  for  latitude  and  longitude:  United  States  Coast  Survey  and 
ourselves. 

I.  Observers: 

F.  E.  Seagrave  and  Leonard  Waldo. 

II.  Instruments: 

{e)  Equatorial  imtruniewU :  Makers,  Alvan  Cla&K  &  SONS;  aper- 
ture of  objective,  8  inches;  magni^ing  powers ^of  eyepieces,  1, 122;  2, 
245;  3,367;  4,489;  5, OIL 

(d)  ^Spectroscopes :  1  specttroscope  having  a  system  of  four  whole  and 
two  half  prisms  of  &P  flint  glass,  which  gives  a  dispersive  iK>wer  of  ten 
prisms,  by  reflection. 

(jg)  Clocikg :  1  sidereal. 

(k)  Ckronametert :  1  sidereal;  maker,  Yiotob  Kullbbbg,  London. 

UL  OBSBBTATIONS  DUBDia  THB  PAST  TBAB : 

From  August  1, 1878,  to  August  1, 1879. 

(a)  Observations  of  0  Oassiopese  to  investigate  its  large  proper  motion, 
and  if  possible  to  determine  its  parallax, 
(c)  (&)  Observations  of  the  satellites  of  Saturn. 
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Ul)  Observations  of  a  lew  double  stars  discovei*ed  by  S.  W.  BuRN- 
HAH,  Esq.,  of  Chicago. 


Location  of  observatory:  (City)Boch68ter;  (Coanty)  Monroe ;  (State) 
>'ew  York. 

Xame  of  aitservaHory :  ^  Warner  Obsbrtatoby." 

Longitade  from  Greenwich,  71^  51'. 

Latitade^  43^  8^ 
Aothority  for  latitade  and  longitade :  Signal  Service  officer. 

I.  Personnel: 
Dirator,  Lewis  bwuT. 

U.  iNSTRUMBini'S: 

{€)Equatoridl  instrumenU :  Makers,  Alvan  Clark  &  Sons  (constract- 
ing)  aperture  of  objective,  16  inches;  magnifying  powers  of  eyepieces, 
from  45  to  2,000. 

(ef)  Altitude  azimuth  ^  inches,  by  Fitz  powers  from  25  to  432. 

III.  OlJSERVATIONS  DURING  TUE  PAST  YEAR: 

(&)  Almost  excliisivel}'  in  charting  iiel)iila^  and  searching  £ov  comets. 
Comets  I  (Swift's),  II  (Palisa's),  and  111  (Hart wig's)  were  severally 
obser\'ed.  Several  nebuljo  heretofore  overloolvcd  have  been  found  and 
recorded.  The  briok-red  "  spot  on  Jupiter  and  changes  in  the  color  of 
his  belts  have  been  observed. 

rv.  Work  proposed  for  the  coming  tear  (1880) : 

With  lO  iiicli  equatorial,  wlicu  mounted  (about  July  1),  discovering, 
observing;,  and  cataloguing  nebuhe  on  moonless  nights,  and  on  double- 
star  work  when  moon  interferes  with  nebular  work.  The  solar  disk  will 
receive  a  share  of  my  attention  with  a  view  to  detect  the  transitsof  intra- 
mercurial  planets.    \\  ith  4^-inch,  comet-seeking  as  heretofore. 

y  1.  Additional  information  : 

During  the  year  I  have  discovered  one  new  comet  (Comet  1, 1879),  viz : 
en  the  moming  of  June  17,  dvil  time,  with  elements  unlike  any  heieto- 
fine  recorded.  At  the  time  of  discoveiy  I  suspected  its  cometary  char- 
acter, bat  soon  clouding  up  1  was  unable  to  decide  it  until  the  moming  of 
the  21st  Immediate  notification  was  given  to  Professor  Baird,  who 
caused  its  discovery  and  its  position  to  be  cabled  to  Europe.  The  cus- 
tomary notifications  were  also  given  to  astronomers  in  this  country.  It 
was  a  fiednt  comet  during  the  whole  period  of  its  visibility.  I  several 
tunes  lost  and  recovered  it,  and  by  determined  effort  was  able  to  observe 
it  as  late  as  September  17-18,  after  which  I  was  unable  to  follow  it. 


Location  of  ohsercatory :  (City)  Saint  Louis j  (County)  Saint  Louis; 
(btatc)  Missouri. 
3 
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Name  of  observatory :  Washington  University  ()rseiivato»v. 
T^iifritude  from  AVasliingtou,  VV.  0'*  52™  37*.02. 
Latitude,  N.  38^  38'  3".(;4. 
Authority  for  latitude  and  loiiuitudo:  A  pier  about  150  feet  away  from 
the  observatory  pier  wa.s  located  by  II  abkness  and  Eimbbck  (1870).  A 
survey  was  made  by  me  frain  that  pier  to  the  new  one. 

I.  Personnel: 
Directory  J.  E.  Bees. 
Asiistant^  B.  A.  Engler. 

II.  Instiu  mi:nts: 

{h)  Meridian  transit  instruments :  Maker,  Wl'liDE MANN  j  ;ij>erture,  L^.G.** 
inches;  ma«;Mifyinj?  power,  0(»  (li;im<'t<'rs,  with  micrometer  attachment. 

(c)  Equatorial  instruments :  .Maivcr,  II.  FiTZ,  of  Xew  York  City;  ap- 
erture of  obje<^tive,  0.[  iuches;  maguityiug  powers  of  eyepieces^  76, 125, 
190,  305,  and  456  diameters. 

{&)  Finder:  2,i]„  inclu's  ajierture;  ma^xnifvinp:  power,  23  diameters. 

(rf)  i^pectroscnpes :  One  siu«j:le  i)risin  I iROWNlNG  spectroscope. 

{e)  Photometers  and  other  siihsidiary  apparatus:  Filar  position, microm- 
eter attached;  clock  work  for  mox  iujj:  telescoi>e. 

(</)  Cloeks:  Meantime;  common  tower  clock. 

{h)  Chronometers :  Mean  time;  makers,  (1)  Dent  No.  2749,  (2)  Blackie 
No.  789. 

(•)  MisceUaneous:  Sextant,  by  Blunt,  of  New  York  Cify. 

III.  OsfSBSVATIONS  DUBINa  THE  PAST  TEAR: 

(b)  Observations  of  time  stars.  We  furnish  the  tiim-  to  30  ditFerent 
points  in  the  city.  These  points  are  connected  by  wire  with  our  tower 
clock.  Senior  class  study  appearance  of  planets,  tSuu,  and  Moon.  Some 
double  stars  measured. 

(i)  Used  in  class  instruction  and  when  the  transit  cannot  be  employed. 

IV.  Work  proposed  for  the  ooMiNa  yt.ar  (1879-80): 

(1)  To  continue  the  time  service  and  to  extend  it. 

(2)  Measurements  of  double  stars. 

YL  Additional  inforicatiok  : 
The  only  papers  which  we  have  published  are: 

(1)  Outlines  of  work  done  by  the  Fort  Worth  solar  eclipse  party. 
(Proceedings  A.  A.  A.  S.,  1879.) 

(2)  Beport  of  personal  work  at  Fort  Worth  in  vol.  Report  of  the  ob- 
servations of  the  total  solar  eclipse  July  29, 1878,  made  at  Fort  Worth, 
Texas,  1879." 


Location  of  observatory :  (City)  San  Francisco;  (County)  San  Francisco  j 
(State)  California. 
Xame  of  observatory:  Lick  Astronomical  Department  of  the 

UKIVEKblTY  OF  CALIFORNIA. 
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VL  Additional  information: 

The  "additional  infonnation''  comprises  the  whole  of  what  I  am  able  to 
report  oonoendng  the  <'Liok  Astronomical  Observatory.'' 

Doring  this  summer  temporary  aocommodations  have  been  erected  at 
Moont  Hamilton  (observatory  site),  Santa  Clara  County,  Calitbmia,  in. 
chiding  asnng  little  house  with  revolving  dome  and  masonry  pier,  ui)on 
which  Prof.  S.  W.  Burnham  has  a  0-inch  eqnatorinl  mounted  and  at 
work  with  clock,  micrometer,  etc. 

Professor  Burnham  is  making  various  experiments  to  test  the  capa- 
iMlities  of  the  position  as  a  place  of  observation,  and  his  report  will  uo 
doubt  be  received  with  eager  interest. 

The  preliminary  steps  above  indicated  comi)risi^  the  work  <>t  i)ractical 
advancement  so  far  as  accomplished  during  the  past  year,  l)eiug,  it  is 
Iioped,  a  coniuienceiueut  oi'more  elleeiive  progress. 


Location  of  observatory:  (City)  South  Bethlehem;  (County)  North- 
ampton ;  (State)  Pennsylvania. 
I^ame  of  observatory :  ISayue  Observatory. 

Longitude  from  Washington,  G*"  4(H.PJ  east. 
Latitude,  40^  30'  2:V'M  ±  .(KifJ. 
Authority  tor  latitude  and  longitude:  For  loiiuitiide,  Appendix  I, 
Washington  Observations  1875.   Latitude,  Ast.  Xach.,  No.  2200. 

L  Personnel: 

Director^  C.  L.  Doolittle. 

IL  Instruments: 
(a)  Jfendum  dreln :  None. 

(e)  Squatorial  insiruments :  Makers,  Clark  &  Sons  ;  aperture  of  ob- 
jective, 6  inches ;  magnifying  powers  of  eyepieces,  12  to  225. 
(g)  CloekB:  Sidereal;  makers,  Bond  &  Son. 

{i)  MiiceUafuous :  A  i>ortable  transit  instrument  by  Stagkpole,  a 
zenith  telescope  by  Blunt,  and  a  prismatic  sextant  by  Pistor  & 
Martin. 

IIL  Observations  during  the  past  year: 

(«)  The  ticld  iiistruiiuMits  are  dcsi^j^iied  tor  the  use  of  students  in  astiou- 
omy  ot"  the  universitx ,  and  have  \mni  cinidoyotl  to^jfuod  pur])()se  l)v  tlieni 

((•)  {&)  With  the  cquatoiial  a  scrii'S  of  mcasurcinents  of  Jupiter's  sat. 
ellites  has  been  made  ;  also  a  eonsidcrahle  nuniljer  of  eclipses  and  other 
phenomena  of  those  satellitejj.  A  few  observations  of  lUiORSON's  comet 
were  also  made. 

IV.  Work  proposed  for  the  coming  tear  (1879-'80): 

The  observations  of  Jupiter  will  be  continned,  and  such  attention 
given  to  comets,  eclipses,  or  other  special  appearances  as  circumstances 
^permit. 


Digitized  by  Google 


V 

488  REPOBTS  OF  AMERICAN  OBSERVATORIES, 


V.  Principal  publications  of  the  observatory  durino 

THE  YEAR  1879: 

1.  0.  h,  DooLiTTLE,  Observations  of  Japitei's  Satellites,  published  in 
Ast.  Nach. 

2.  C.  L.  DooLiTTiiE,  Mean  declinations  and  proper  motions  of  58  stars, 
and  the  latitude  of  the  Say  re  Observatory,  in  Ast  Kacli.,  vol.  03,  page  49. 


Loattion  :  Tarry  town,  Wi'Stcbestcr  County,  New  York. 
Position:  Latitiuk,  41^  04.'  21"  liortli;  loDgitude,  7a-  31'  U"  west, 
Grecnwi(;li. 

Authority:  T'nitrtl  States  Coast  Survey. 

The  iustrumeiital  outfit  under  niy  eoritrol  is  so  jnea;xer  and  unimpor- 
tant as  not  to  warrant  an  entry  unch'r  tlie  headin^j^s  ;iiven  above. 

The  princii)al  work  (h>ne  durin;^  tlie  past  y<'ar  lias  been  in  eonneetion 
with  tlie  observations  taken  at  Central  City,  Colo.,  at  the  time  of 
the  8olar  eclipse  of  L'Sth  July,  1878.  As  a  member  of  the  party  in  ('har«;e 
of  Prof.  E.  S.  IluLDKN,  I  determined  the  residuals  between  the  times  of 
observed  contact  and  Die  iustiiutti  obtained  by  comxtutatiou  irom  the 
lunar  tables. 

CUAS.  II.  KoCKWlvLL. 


LocaMon  of  observatory:  (City)  Pouglikeepsie;  (County)  Dutchess; 
(State)  JiTew  York. 
Name  of  observatory :  Vassar  College. 

Longitude  from  Washington,  12  ",  3S*.5. 
Latitude  41o  41'  18". 

1.  Tehsonnel: 

Direetor^  Maria  Mitchell. 

n.  Instruments: 

{(()  Meridian  circlt's  :  Ij  maker,  YoUKG,  of  Philadelphia  j  ajierture  of 
objective,  .'Vf  inch<'S. 

[e)  E([aaiui'i(d  instnunentH  :  Makers,  object  ;4lass  by  Cl.AlUv ;  a])erture 
of  objective,  12^  inches;  magnifying  powers  of  eyepieces,  1*00  to  tiOO-j-. 

(/)  Cln  onofinijjhs  :  One. 

[(j)  Cloclis :  One  clock  sidereal  ;  makers,  Pxuid  vS;  Son. 
(/<)  One  vhronoiui  1i )' :  Mean  time;  makers,  P»liss  »S:  Crei;;lilnn. 
(i)  Misct  JIdHiou.s :  Small  telescopes  j  one  by  Clakk  »S:  So^sj  aper- 
ture, inches. 

UL  Observations  during  the  past  tear: 

(a)  Observations  for  time. 

(c^)  Observations  on  planets,  especially  Saturn. 

(i)  Observations  on  Sun  spots. 
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IV.  Work  proposed  for  the  coming  year  (18—): 

The  work  proposed  for  the  coming  year  is  the  same  as  given  above. 

V.  I'UINCII'AL    rUBLlCATlONS  OF  THE  OBSHUVATORY  DUUi:<a 

THE  \  : 

1.  Maria  Mitchell:  Observations  on  the  Satellites  of  Saturn;  pub- 
lished in  American  Journal  of  Arts  and  Sciences,  vol.  xvii,  June,  1879. 


Location  of  Obsermtory:  (City)  Troy;  (County)  Hensselaer;  (State) 
Xew  York. 

Kame  of  Observatory :  Williams  Proudfit  Observatory. 
Longitude  from  Washington  13"*  27".5  east  (nearly). 
Latitude  42o  43'  52". 
Authority  for  latitude  and  longitude :  Latitude  determined  by  observa- 
tions with  the  zenith  telescope ;  longitude  by  signals  from  United  States 
Xaval  Observatory. 

I.  Pkksonnkl: 
]firecto)\  I^rofessor  Dascom  GreejjE. 
Amntani,  Talmeu  (J.  Kicxetts. 

IL  Instruments: 

{b)  Meridian  transit  instruments:  Makers,  E.  KiiBEL,  Washington; 
apertoie,  2.5  inches;  magnifying  i^ower,  60  diametm. 

{b')  Makers,  Phelps  &  Gurley,  Troyj  aperture,  2  inches;  magnify- 
lug  power,  30  diameters. 

(c)  Equatorial  instrumcntis :  Makor,  IIenrv  Fn  z,  New  York ;  aper- 
ture of  objective,  3.5  inches;  magnifying  powers  of  eyepieces,  4o  to  200 
diameters. 

(g)  Clocks:  Meantime;  niaker,  Stokell,  New  York ;  IFowanl,  lioston. 
(/<)  ChronomcterH :  Sidereal;  maker,  J.  Fletctiek',  London, 
(i)  MiHcdlaneouH :  Sextant;  Truluiiton  &  Simms,  London. 

III.  Observations  durino  thb  past  tear: 
From  September,  1878,  to  September,  1879. 

(a)  Besides  regular  transit  observations  for  time,  by  the  director  and  as- 
sistant, the  instruments  have  been  used  by  the  senior  class  of  the  Rens- 
selaer Polytechnic  Institute,  for  practice  in  astronomical  observation. 

IV.  WOKK  PKOroSEl)  Foil  THE  COMING  YKAR  (ISTO-'SO). 

Tills  is  expected  to  be  similar  to  the  work  of  the  past  year. 


Ixieation  of  observatory :  (City)  Washington,  District  of  Columbia. 
Name  of  observatory :  United  States  Naval  Observatory. 

Longitude  fi»m  Greenwich  5^  8"  12*.09. 

Latitude  +38^  53^  38.8". 
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I.  I'KHSONNEL: 

Director  :  IJoar  Admiral  JoiiN  liODGERS,  U.  S.  N. 
AssiHtautH  :  1.  rrol'.  A.  Hall. 

1».  Prof.  ^V.  ILVBKMESS, 

3.  Prof.  J.  \x.  Eastman,  ^rro/essors  U.  Aciry. 

4.  Trof.  i:.  S.  HOLDEN, 

5.  Prof.  E.  Frisbt, 

6.  Mr.  A.  B.  Skinner, 


} 


7.  Mr.  H.  W.  Paul,  V  rvrmuunt  A sslstant  Astron- 

8.  Mr.  H.  S.  Pritchett,  ' 


9.  Mr.  J.  A.  BOOERS, 

Temporarily  employed  in  photoijrapMc  experiments. . 
10.  Mr.  W.  F.  Gardner, 

histrumenUmdker* 

IL  Instruments: 
(a)  Meridian  cireUs:  1)  makers,  PisTOR  &  Martins;  diameter  of 
circles,  43.40  Indies;  divided  to  2';  read  by  4  microscopes  to  0".!; 
aperture  of  objective,  8.52  inches ;  for  observations  of  the  sun,  aperture 
employed,  3  inches ;  magnifviiig  power  oidinarily  ciui'lox  ed,  186  diam- 
eters. 

if)  Meridian  transit  instruments :  Maki*rs,  Ertel  &  &02i,  ai)ertaro 
5.33  inches ;  magnifying  powers  85,  86,  100,  118, 162. 

(&')  Eight  portable  transits  and  zenith  telescopes  combined,  used  on 
Transit  of  Yeuus  Expeditions. 

(e)  Equatorial  instruments :  Makers j  Alvan  Clark  &  Sons;  aperture 
of  objective,  2(i  inehes  ;  magnifying  powers  of  eyepieces,  126  to  1600. 

(t')  Made  by  ^Iekz  :  O.OL*  inches  aj>crture ;  powers,  90-900. 

{c")  Eight  in<  h  cquatorials  by  ALVAJi  Clark  cS:  ISoks,  used  ou 
Transit  of  Venus  Kxpeditions. 

{<  )  I'liotoiiH  ti  rs  :  One  nebula  photumcter  (liastiugs  pattei  uj  for  use 
with  tin-  L'O-iiicli  equatorial. 

If)  ('hronotjraphs  :  Some  H)  or  12  in  all,  of  various  kinds. 

(//)  Clocks:  Mean  tinie,  2;  sidereal,  (>, 

(//)  Chronometers :  Mean  time,  all  the  chronometers  of  the  United 
StiXtes  Navy  are  k<'i>t  here.    Sidereal,  eight,  by  Negts. 

III.  OnsEKVATIo^^s  DURi2<ii  TUB  past  year: 
(^/!  A meriean  ephemeris  and  miseellaneoos  stars;  south  stars  of  the 
13.  A.  C,  many  asteroids,  and  the  Sun,  Moon,  and  planets. 

The  transit  and  mural  and  prime  vertical  transit  are  now  oat  of 

use. 

(c)  Double  stars,  satellites  of  Alars,  Saturn,  Neptune,  and  Uranus, 
and  uebuhe. 

(cf)  Occultatioas;  and  the  fiudiugof  asteroids  preparatory  to  their  ob- 
servation by  th<>  transit  circle. 

(()  A  series  of  daily  photographs  of  the  sun  and  photographic  experi- 
ments looking  to  eclipse-photography. 
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IV.  Work  proposed  for  the  coxiNa  year  (1879-^): 
Tbe  same  as  in  former  years. 

V.  PKINCII'AL  n  HLK'ATlONii  OF  THE  OliSliUVATOUr  : 

Report  on  tlic  Transit  of  Mercury,  1878. 
P^ASTMAN,  ^lotiMnolo^rical  Observations,  1870. 
Eastman,  Meteorological  Observatioiis,  1877. 

VI.  Additional  information: 

[The  followiii;;'  is  a  sliort  al).stiact  of  tlu-  iiiinual  report  of  the  Supcrin- 
temlent  of  the  Observatory  to  tbe  ('h"ef  of  the  lUireau  of  Navi}j:ation, 
and  ill  it  will  be  found  details  additional  to  the  iiiforinution  presented 
above.— K.  S.  11. J 

•  U^iiTKD  States  Xaval  OiisKiivATf)Hv, 

Washington,  October  :iU,  1879. 
•  •  •  •  •  *       .  • 

I  strougly  recommeDd  the  removal  of  the  institution  to  a  better  site. 
The  present  grounds  are  malarious,  the  river  fogs  obscure  the  vision, 
rendering  it  less  clear  than  in  a  position  more  removed  from  the  water. 
When  the  contemplated  improvements  are  made  on  the  river  fh>nt, 
which  seem  only  the  question  of  a  short  time,  when  the  marsh,  partly 
encircling  the  observatoiy,  is  filled  in,  and  the  hill  on  which  the  bnild- 
ings  rest  is  nsed  as  a  top-dressing  to  the  land  thus  acquired,  this  part 
of  the  city  will  be  the  center  of  its  water  commerce,  and  its  value  to  the 
government  will  be  greater  than  the  cost  of  a  new  situation  for  the  ob- 
servatoiy. It  thus  seems  that  when  the  hill  is  cut  down  the  selection  of 
anew  site  will  be  imperative.  It  will  be  better  to  select  this  new  site 
now,  for  the  cost  will  be  greater  in  the  future."* 

THE  26-INCH  equatorial. 

The  observers  on  this  instrunient  have  been  the  same  as  in  the  pre- 
ceding year,  namely,  Prof.  AsAi'it  Hall,  in  charge,  and  Prof.  Edavard 
S.  HoLDKN,  assistant.  Tiiis  instrument  is  now  in  good  order,  and  is  in 
constant  use.  Tlie  principal  work  done  with  it  by  the  astrouomerti  during 
the  year  is  as  follows: 

The  satellites  of  Saturn  were  observed  iiiilil  December  24.  1878.  We 
have  now  accumiilate<I  a  lar<j:e  number  of  nhservations  of  the  tliree  outer 
satellites  of  Saturn  ;  and  these  observations  ought  to  be  comjdetely  re- 
cIiummI  and  discusse<l  for  the  purpose  of  determining  more  accurately  the 
orbits  of  these  satellites  and  the  mass  of  the  i)lanet. 

The  iuinci[)al  series  of  observations  with  this  instrument  are  the  ob- 
servations of  double  stars  by  Professor  llALL.  The  thirty  stars  selected 
hy  Stki  VK  tor  the  comparison  of  micrometi  i<'al  measurements  by  various 
ohservers  have  each  been  observed  eight  nights  on  au  average.  Tliis 
work  nu^  now  be  considered  as  finished. 

*NoTB.— Aa  appropriation  of  $75,000  has  been  made  to  pnrchaao  a  new  site. 
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In  Angnst  last  the  Naval  Observatory  was  honored  by  a  visit  from 
the  distingnished  director  of  the  Pnlkowa  Observatory,  Mr.  Otto  Yov 
Stbuve,  and  his  son  Mr.  Hbbkann  Stbuye,  who  came  for  the  purpose 
of  examining  onr  large  telescope,  with  the  view  of  purchasing  a  still 
larger  one  for  the  Imperial  Observatory  at  Pnlkowa.  I  am  hapi)y  to  say 
that  the  performance  of  our  telescope  was  found  satisfieictory  by  so  com- 
petent and  experienced  ti  judge,  and  that  Mr.  Stbuve  has  ordered  a 
30-ineh  objective  from  Messrs.  Altan  Olabk  &  Sons,  the  makers  of 
our  instrument 

TllE  TRANSIT  CIRCLE. 

This  instrument)  under  the  direction  of  Prof.  J.  B.  Eastman,  assisted 
by  Prof.  Edoab  Fbisby,  and  assistant  astronomers  A.  N.  Skinneb,  H. 
M.  Paul,  and  H.  S.  Pbitchett,  has  been  emx)luy  ed  in  observations  of-— 

(1.)  Stars  of  the  American  ephemeris,  for  clock  and  instrumental  cor- 
rections. 

(!'.)  Suu,  moon,  major  and  minor  planets. 

(3.)  Stars  whose  oecultations  were  observed  in  connection  with  obser- 
vations of  the  Transit  of  Venus  in  1874. 

(4.)  Standard  stars  for  a  catalogue  of  zone  observations. 

(5.)  Stars  of  the  British  Association  Catalogue  between  120^  0'  and 
13IO  10'  N.  P.  D. 

(6.)  Stars  used  in  observations  of  coniets  with  the  2C-incb  and  9.6-inch 
equatorials. 

(7.)  Stars  used  in  the  detennination  of  latitude  by  the  United  States 
Coast  and  (ieodetie  Survey,  the  Lak<>  Survey,  Cajit.  G.  M.  Wiieet.er's 
survey,  and  by  Lieut.  Coniuuinder  T.  31.  (iiiEEN  in  surveys  in  the  West 
Indies. 

(8.)  Stars  used  by  Mr.  David  (Iill,  of  the  Koyal  Astrononiical  Soci- 
ety of  London,  in  dcterinining  the  solar  parallax  from  observations  of 
Mars  witli  the  lieliometer. 

The  wlioh'  number  of  observations  made  witli  tlie  transit  circh'  since 
the  last  annual  report  is  1,100.  Of  these  observations,  si  wei4*  of  the 
sun ;  CI  of  the  moon }  130  of  the  nmjor  planets,  and  1^0  of  the  minor 
planets. 

The  nieJeor(»lofiieal  department  is  untler  the  direction  of  I'lofcssor 
Eastman,  ami  the  usual  observations,  at  intervals  of  three  hoursj  have 
been  nnule  tlnou^hout  the  year. 

The  Observatory  is  responsible  for  the  control,  by  means  of  the  motor 
clock,  of  clocks  in  the  State,  War,  Navy,  and  Tieasury  I  )ei)art ments ; 
for  furnishin«^  accurate  t iuui-si;;uals  to  tiie  Western  rnioii  Teleuraph 
Coini>any,  an<l  for  droj)ping  the  time-ball  on  the  Westeru  Union  Tele- 
graph Olliee  in  2se\v  York. 

The  faeilities  for  eontroUing  the  elocks  in  the  deijartnients  are  now 
/wholly  inadequate;  and  a  eomplete  ehanjje  will  soon  l)e  made,  which* 
it  is  hoped,  will  insure  thorough  and  continuous  control. 
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A  cliaiipfo  also  in  the  method  of  tranamittinff  time-signals  aud  ot 
droj)[)in^r  the  Wash io^tou  and  New  York  time-balls  is  nearly  completed^ 
and  will  probably  be  in  operation  by  the  end  of  October. 

riiOTO  UELIOUBAPUIC  AM)  A118CELLANKULS  WDHK. 

ProL  William  Haekivess  reports  as  follows : 

The  photographs  of  the  late  Transit  of  Mercury  were  examined^  and 
<mt  of  the  wliole  number  it  was  fonnd  that  twenty-five  of  the  Cambridge 
pictures,  twenty-three  of  the  Washington  pictures,  and  sixty>four  of  the 
Ann  Arbor  pictures  wei»  sufficiently  well  defined  for  measurement. 
Accordingly,  these  one  hundred  and  twelve  plates  have  been  read  off, 
all  but  twelve  being  done  in  duplicate;  and  the  computations,  also  in 
daplicate,  have  been  nearly  completed.  About  three  months'  work  is 
yet  required  to  determine  fh>m  the  photographs  the  final  corrections  to 
the  right  ascension  and  declination  of  Mercury. 

The  drawings  of  Mars,  made  by  Professor  Habkness  during  the  op- 
position of  1877,  have  been  transformed  fh>m  the  orthographic  to  Mer- 
cstor's  projection,  and  a  map  of  the  planet  has  been  coustnicted.  Gen- 
eral tables  have  also  been  computed,  which  give  directly  the  areograi>hic 
latitude  and  lon*ritude  of  the  center  of  the  disc  of  ]\Iars,  and  the  posi- 
tion an}::le  of  its  as  seen  from  the  earth;  the  arguments  In-iiig  the 
geocentric  ri^^lit-asccnsion  and  north  jiolar  <listance  of  tlu'  planet. 

Mr.  Jos.  A.  1v<)(;i:rs  lias  been  rMni)loye(l  under  a  sjK'cial  a|tpro]>nation 
for  experiments  in  astronomical  j>liotograj>hy,  ami  lias  sjuMit  most  of  his 
time  in  <Mideavorin<;  t«>  overcome  the  uncertainties  of  the  emulsion  pro- 
cess. Here  it  may  be  well  to  remark  that  our  success  in  ]iliotoi:raph- 
ing  the  total  eclipse  of  the  Sun  of  July,  187S,  was  largely  due  to  tln^ 
excellen«'e  t»f  tin*  emulsion  which  he  furnished;  and  the  future  of  astro- 
noiuical  i»hotography  seems  to  a  great  extent  dependent  upon  tlu^ 
emulsion  process.  Hence  the  inii)ortance  of  the  e\periments  in  which 
Mr.  KocJKK.s  is  engaged.  Jle  has  also  photograpluMl  the  Sun  on  every 
clear  <lay,  and  has  nmde  nnmerons  copies  of  the  negatives  of  the  corona 
taken  during  the  eclipse  uieutioued  ubovc. 

THE  LTBRABY. 

Tiie  libraiy  is  in  charge  of  Prof.  Edwabd  S.  H olden,  in  addition  to 
his  other  duties.   It  is  now  in  a  satisfactory  <'ondition. 

A  card  catalogue  has  l>een  begun,  and  over  !»,0(fO  cards  made.  Part 
I  of  the  catalogue  of  the  Library  ^* Astronomical  Bibliography'^  will  be 
printed  in  1870. 

A  complete  index  to  the  publications  of  the  observatory,  from  1815 
tol875y  has  been  made.  It  will  be  printed  as  Appendix  1  to  the  Ob- 
senrations  for  187G.  At  intervals  of  ten  years  similar  indexes  should 
he  made. 

The  nsnal  annnal  appropriation  of  $1,000  for  the  purchase  and  care 
of  astronomical  works  should  be  continued. 
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In  this  cuniiectioii  it  may  be  said  tli:il  <mii  lilnary  in  now  the  best  as- 
trononjical  bbrary  in  tlie  T'^nited  States,  and  is  eonstantly  api)ealed  to 
by  persons  not  connected  \vith  the  observatory.  It  is  hi«;hly  desirable 
that  it  shonld  be  still  lurtiier  increased,  and  that  tliis  vabiable  collec- 
tion, Avhich,  it  <lestro>  (mI,  could  hardly  be  replaced,  bUould  be  safely 
lodged  ill  a  lire-proof  room. 

ciibonom1':teks. 

There  are  at  the  present  time  iu  the  ehronometer  room  oue  hundred 
and  ten  (110)  mean-time  chronometers. 

A  time-ball  on  the  tower  of  the  Western  Union  Telegraph  Company's 
main  building  in  New  York  City  is  droiq^  daUy  at  New  York,  noon  * 
(except  Sunday),  from  the  chronometer-room.  During  the  year  this  ball 
has  failed  to  drop  eight  times ;  three,  because  wires  were  out  of  order 
at  New  York ;  once,  on  account  of  the  wire  insulation  here  having  been 
destroyed  by  lightning;  three  times,  here,  because  of  the  roean-timei 
clock  having  stopped,  and  the  changing  of  wires  while  putting  in  in- 
struments and  telephones ;  and  once,  for  which  no  cause  could  be  found. 

At  Washington,  noon,  a  time-ball  is  dropped  firom  the  staff  on  the 
dome  of  the  observatory,  and  time  signals  are  transmitted  to  all  parts 
of  the  United  States. 

The  following  pai)er  by  Prof.  Sdion  Newcohb,  secretary  of  the 
Transit  of  Venus  Commission,  and  charged  ,with  the  preparation  of  the 
report,  is  herewith  appended. 

<<The  reductions  of  the  Transit  of  Venus  work  are  in  the  following 
state: 

"Part  I,  containing  a  general  discussion  of  the  observations  so  far  as 
to  deduce  equations  of  condition  from  them,  is  ready  for  the  press. 

'^Tart  II,  containing  the  reports  of  the  observers  and  the  observations 
made  at  the  several  stations,  is  also  nearly  ready. 

*VPart  III,  containing  the  discussion  of  the  longitudes  of  the  stations, 
from  occultations,  and  other  sources,  is  still  inconinletc  antl  n'quires 
some  exjiinination  from  me,  which  1  shall  be  unable  to  give  it  lor  two  or 
three  months  to  come. 

l*art  1  \  .  wliitli  should  contain  the  photograidiic  plate  measures,  is  in 
the  bands  of  I'rolessor  ilAUK^NKj^s.'' 


Location  of  observatory :  Wiiitestouej  (County)  Queeus^  (JSUte)  Isew 
York. 

*  Xamc  of  ohsvrvalory  :  AViklkts  Poim'  Fii:i;i)  Ouskrvatory. 

Longitude  from  Washington,  east  13'"  04".57  ±  0.14. 

Latitude,  north  40^  47'  liU". 
Authority  for  latitude  and  longitude:  Observatious  with  zenith  tele- 
scoiie ;  telegraphic  time  agnals  from  Washington. 
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I.  Personnel: 

DirectoTf  General  U.  L.  Abbot,  Corps  of  Engineers. 
AssiMtantt :  Capt.  A.  M.  Millbb,  Corps  of  Engineers,  and  officers  on 
daty  with  the  battalion  of  engineers. 

II.  IXSTRrMEMS: 

(h)  Meridian  trantdt  in.strumcnt)i :  .Maker,  Tkoi  ghtoN;  fooal  leii';:lli, 
3U  inches ;  aperture,  2  inches:  Kussiaii  transit,  Staokpole  iS:  lJuo.; 
f(M*  j1  leiijjtli,  .'U  inelies ;  aperture,  -i  inches ;  combined  transit,  and  zenith 
teloscoj)e,  Wi  kdemann;  focal  lenj^th,  30  inches;  aperture,  2A  inches. 

{c]  J-^qita(vri(tl  infitrununtfi :  Maker,  Ti'LLEV;  portable;  local  length, 
Clinches  ;  aperture  of  objective.  3,s  inches;  magnifying  powers  of  eye- 
l»im*s,  .">()  to  HOO;  mounted  on  tri[»od  with  6.mi:ato:<'s  block. 

{d)  Spictroiscopes  :  1;  Chemical. 

(/)  ChronographH :  riehl  i)attern.  made  In  Ni:(;t  s. 

ih)  Chronometers :  Meantime;  makers,  Aknoi.d  »S:  1)i:nt  (1).  Side- 
real; makers,  Bond  &  JSoN  (2)}  both  with  2sE(ii  s  break-circuit  arrange- 
ment. 

{i)  Mian  Uoneous  :  1.  Zenith  telescojie,  made  by  Wi^  udemann.  (»f  latest 
pattern;  magnifying  power,  80  diameters;  2  Stackpole  &  JJuo.  sex- 
tants; 1  portable  tield  transit,  by  bTACia»OLE  &  Bbo.;  focal  leugth,  24 
inches;  aperture,  2  inches. 

m.  Observations  during  the  past  year: 
The  object  of  the  observatory  is  the  instruction  of  jonior  officers  of 
engineers  on  duty  at  the  engineer  school  of  application  in  practical  field 
astronomy,  such  as  they  may  be  called  upon  to  practice  on  boundary 
geodetic  surveys.  The  work  has  been  directed  accordingly. 

lY.  Work  proposed  foe  the  oomino  ybab: 

As  above. 


« 

Location  of  observatory:  (City)  Ypsilanti;  (County)  Washtenaw; 
(State)  Michigan. 
Xame  of  observatory :  Michigan  State  Koruial  School. 

Longitude  from  Washington,  6^  32'  SO''  west. 

Latitude  4SP 13'. 
Authority  for  latitude  and  longitude :  J.  G.  Watson. 

I.  Pkksonnkl: 

director,  Lewis  Mcl.orm,  M.  A. 

II.  IN.STKU3IENTS  : 

{h)  Meridian  transit  instruments:  Maker,  GURLEY,  Albauy;  aperture, 
IJ  inches ;  magnifying  power,  '?0  diameters. 

(c)  Equatorial  instruments ;  Maker,  A.  Clark,  Cambridgeport,  Mass ; 
aiKi  tnre  of  objective,  4  inches;  magnifying  powers  of  eyepieces,  45,90, 
1^  210. 
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((/)  Spectroscopics  :  Browning,  London,  2  prism. 
(h)  Chronometers ;  1  Siclcroal;  maker,  Necjuh. 

(/)  ]\l Iscellfineous :  Our  olisci  vatory  l)uil(lin<jf  will  be  eonijjletod  this 
fall.  !Xo  systematic  work  lias  been  done.  Our  biiihbng-  is  small,  and  its 
equij)ment  is  for  instruction  rather  than  investi^aticui.  1  expect,  how- 
ever, to  have  a  lar<*^er  and  In'tter  outfit  in  the  course  (►f  this  school  year. 
As  my  time  is  lar^a'ly  taken  u})  with  the  work  of  instruction  in  jdiysics 
and  in  <'hcniisti'v  as  well  as  in  astronomy,  I  cannot  expect  at  present  to 
do  mui  h.  1  hojK'  within  the  yeai-  to  .uct  a  much  better  transit  instrument. 
My  equatorial  is  <piite  fiood — t  he  one  with  which  Professor  Watson  uiade 
Ids  observatious  oii  the  supposed  xdauet  \'ulcau. 
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[Tnuulnted  atid  condeiued  from  the  Vierte^fahrsschrift  of  the  Germau  Astronomical 
Hociety  by  Oso.  H.  Bobhker,  Smithaoniaii  InHtitution.*] 


BASEL. 

(Eo.  Hagenracii,  Director  of  the  Physical  Institute.) 

The  luiiicipul  instriiiin'iits  are:  The  eciiiatorial,  iiiadc  by  tin*  "Society 
(ii'iievoise  pour  la  t;(>iistni('ti()n  trinstiuineiits  do  phyt^iqiio"  nioiintod  on 
an  isolated  i)illar,  under  a  movable  dome  of  5  metres  diameter.  The 
instrument  is  provided  with  a  eentrifii;j:al  re<;ulator,  constrncted  aeeord- 
inj:  to  Prof.  M.  Tliiiry\s  directious,  with  position  Uiicrometer,  spectio- 
scopi',  and  eamera  obsciira. 

The  meridian  eircle,  eonstructed  by  the  iSociete  Geuevoise,  with  2^ 
objective,  by  C.  A.  Steiuheil. 

Tlie  astrouoinical  clock  waii  coustructed  by  Theodor  Kuoblich,  iu  Ham- 
bur^j. 

The  mean  time  is  given  by  lueans  of  au  electric  x)eudulum,  by  M.  llipp, 
iu  Xeneuburg. 

Both  cloi'ks  coiniect  with  auumber  of  dials  iu  various  rooms,  and  also 
with  the  chronograph. 

(Prof.  H.  FoERSTEK,  Diroctur  of  the  Oboervatory  ;  Dr.  Tibtjkn,  Director  of  tlio  Cuui< 

pntiug  Bureau. 

The  small  mendian  eircle  was  used  by  Dr.  8teiubriuk,  a  volunteer 
obsei  ver,  in  comparison  star  determinations  for  planetary  observations. 

The  large  meridian  circle  was  used  to  continue  the  observations  of  the 
521  fiuidamental  stars  of  the  Y.  J.  S.  Catalogue  aud  those  of  Mayer's 
eatalogue.  In  connection  with  this  a  series  of  observations  were  made 
which  served  partly  to  determine  star  positions  for  the  examination  of 
the  heliometers  of  the  German  transit  of  Venus  and  Mr.  Gill's  expedi* 
tions,  and  partly  to  examine  certain  systematic  errors  in  observing. 
'  For  time  deteiminations  and  position  of  instrument  858  stars  were  ob- 
served on  108  nights. 

Observations  were  made  for  examination  of  the  influence  of  the  posi- 
tion of  the  head  (north  or  south)  in  observations  of  stars  near  the  zenith. 
For  the  same  purpose  155  observations  of  right  ascension  were  made  at 
tbe  leanest  of  Mr.  GiU  on  12  stars  designated  by  him. 
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The  spare  time  was  priiu'ipully  oiiii)l()y(Hl  in  (letcrminin^^  tlie  (U'tiiiite 
position  of  the  (-^21)  Bradley  stars,  and  tlieir  iiiran  ])ositioii8  turned 
ov  er  to  Professor  Auwers.  The  eatah)pfue  eoataiuiug  the  (2,100)  obser- 
vations is  to  be  ])ublislied  by  the  observatory. 

Dr.  Knorre  observed  with  the  9-iucli  equatorial  ou  determiiiatiou  of  po. 
sitioDS. 

The  new  micrometer  for  the  measurement  and  repfistrntion  of  differ- 
ences of  declination,  described  by  Dr.  Knorre  iu  voL  93  (p.  '{(KJ)  of  the 
Astronomische  ^achiichtea,  was  brought  iuto  service  iu  determinatiou 
of  .■>7-!  stars. 

The  time-service  has  been  continued.  The  results  of  the  service  car- 
ried on  jointly  by  the  Berlin,  Konigsberg,  and  Hamburg  observatories 
will  probably  be  i)ublishe<l  shortly. 

The  pnucipal  work  of  the  computing  bureau  has  been,  as  in  former 
years,  the  publication  of  the  Astronomisches  Jahrbuch. 

Of  the  ephemerides  of  the  r)29  stars  of  the  Astronomical  Societiy  the 
volome  for  1879  was  published;  22  cicsculars  (83-104)  were  issued,  and 
in  them  will  be  found  43  computations  of  new  ^ments  and  62  ephemer- 
ides. Of  the  former  33,  and  of  the  latter  47,  wete  computed  in  Berlin. 
Of  the  Correspondenzen  Uber  Planetenbeobachtungen,''  Nos.  46-68 
were  issued. 

VNIVEBSITY  OB8BBYAT0BT,  BONN. 
(Profi>88or  £.  SchOnvbld,  Director.) 

The  progress  of  the  work  has  been  greatly  retarded  by  the  nnfiftv<»a- 
ble  state  of  the  weather  and  by  a  change  in  the  personneL  Dr.  Seeliger 
resigned,  and  his  place  wiui occupied  by  Dr.  DeichmUUer,  who  again  was 
succeeded  by  Mr.  Emil  Kaiser. 

The  meridian  circle  was  used  in  observing  53  zones  and  adding  some 
important  firagmeuts,  contiuning  380  stars  of  comparison  and  1,707  zone 
stars.   Six  hundred  and  twenty-seven  zones  have  been  observed. 

The  southern  review  with  the  Schriider  telescope,  Mr.  Kerj^er  assist- 
ing, resulted  in  tlie  determination  of  44,204  star  positions,  which  were 
partly  reduced  to  1855. 

One  hundred  aud  two  special  catalogues  were  commenced  and  46 
completed. 

A  catalogue  of  doubtful  observations  has  been  commenced,  contain- 
ing now  780  numbers. 

State  of  work  December  31, 1878. 

1.  Zones:  .305,  r»  hours,  ('ontainin*^  lSl),nO(;  star  observations. 

2.  Computation  of  reduction  tables:  no  arrears. 

3.  Comimted  star  ]K>sitions:  .'i,(K)0  in  arrear  s. 

4.  Special  catalogues  of  1^' and  P  extension:  Conunenced,  430 ;  arreai^; 
65;  mostly  finished,  100;  complete,  100  j  without  any  doubt,  22. 

5.  Distribution  of  the  observations. 
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Observations  on  the  lij?bt  of  variahip  .sjtars  wore  made,  aud  the  trausit 
of  Mercury  observeil  on  tiie  Utli  of  May. 


Owing  to  a  nnnibcr  of  r'ircunistance.s  which  prt*\  cutcMl  tlic  i)urchase 
of  new  aud  improved  instruments,  the  activity  of  the  observatory,  in  an 
astronomical  i)oint  of  view,  lias  beeu  mainly  contiuetl  to  the  instruction 
of  the  stiidentii  of  mathematies. 

Regular  observation.s,  however,  were  made  in  m(;teoroh){4y,  embracing 
a  series  of  eighty  eight  years  (.since  1701),  to  which  were  added,  nine 
years  ago,  theibiily  records  of  the  variation  in  the  magnetic  declination. 

The  works  in  i)rogres8  are :  A  compilation  and  re<biction  of  all  the 
meteorological  observations  made  at  the  observatory  since  1791.  This 
work  also  contains  a  com|)ilation  of  geographical  constants,  topograph- 
ical communications,  and  determinations  of  heights,  and  notes  respect* 
iug  the  progress  in  astronomy  in  Silesia  and  elsewhere* 


Tiie  death  of  Mr.  Krnest  (^ncteh't  has  materially  changed  the  ])ro- 
jrramme  of  work  of  the  observatory.  Mr.  Quetelet  had,  at  the  time  of  his 
deiUh,  commenced  the  last  series  of  his  work  on  stars  with  i)roper  mo- 
tion, an  a<'count  of  which  work,  commenced  in  1848,  was  given  by  him- 
self. Of  the  unfinished  portion  of  the  work  the  observations  for  1876 
are  in  the  hands  of  the  printer;  the  calculations  of  those  for  1877  are 
well  advanced,  and  the  computation  of  those  tor  1878  will  soon  com- 
mence. 

Meiidian  iustmments  were  employed  as  follows :  The  mural  circle  to 
observe  a  and  o  UrsiB  minoris  for  the  purpose  of  determining  the  lati- 
tude; the  Gambey  meridian  transit  to  observe  fundamentiil  stars  for 
timOi  Moon-culminating  stars  were  observed  for  the  determination  of 
geographic  longitndes.  Telegraphio  comparisons  are  being  made  with 
Greenwich. 

The  solar  spectrum  has  been  observed,  and  micrometric  measurements 
made  of  certain  doable  st»B.  The  siktollites  of  Jnpiter  were  observed 
whenever  the  state  of  the  sky  permitted. 

An  the  observations  were  made  as  accoiate  as  the  old  instmments  of 


I  NiVEU.Sn  V  UliSEUVATOliV,  HliK-SLAr. 


(J.  G.  Oalle,  Director.) 


KOYAI.  01J8KUVATOUV,  BUtSrfELS. 


(J.  C.  HouzVAU,  Director.) 
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the  observatory  permit,  but  it  would  be  desirable  to  have  them  replaced 
by  the  new  and  improved  ones  now  in  course  of  eonstmction. 

Publications.— The  ^'Annates  de  V  Observatoire"  have  been  divided 
into  2  sections,  the  Annates  Astronomiqoes"  and  the  '^Annales  M6t6- 
orologitiues.''  The  first  volume  of  "Annales  Astronomiqnes?  contains 
^'ITranom^trie  G^n^rale''  and  a  compilation  under  the  title,  <<Beper- 
toire  des  Constants  de  rAstronomie.''  The  second  volume  contains  the 
observations  with  the  meridian  instinment  aud  with  the  mural  circle,  dur- 
ing the  years  1873, 1874, 1875 ;  ph^'sical  observatious  of  Mars  during  the 
opposition  of  1877,  accompanied  by  chromo-lithographed  i)hitL\s. 

Tlie  first  volume  of  the  **Annales  Mi'teorologiques,^'  about  to  appear, 
contains  meteorological  and  magneiic  obserx  atious  made  in  187G  ami 
1877. 

"  I/Annuairi*'"  for  1S71),  iiiul  thv  (':ital()<;u<'  oi'  astronomical  and  inctc- 
orological  books  in  the  princix>al  libraries  of  Belgium,  have  been  jiub- 
lished. 

A  law  was  j)asscMl  on  the  2\){h  of  March,  1877,  dirertin;;  tlic  i)ubli('a- 
tion  of  a  niauiu'tic  chart  of  the  country.  Observations  for  tliis  jmrposc 
Mere  taken  on  inclination,  declination,  ami  intensity,  and  the  computa- 
tions of  the  sante  are  uow  in  a  well-advauced  state. 

Dl^SSKLDORF  OBSEBYATORY. 

(Dr.  BoBKKT  LuTHEBy  Director.) 

The  isolation  and  streng^th  of  the  old  brick  pillar  carr\  in the  7-foot 
iustrnnient,  wei^hin^"  075  pounds,  having  become  doubtful,  a  new  i>illar 
of  basalt  lava,  resting  on  a  foundation  of  brick,  laid  in  cement,  was 
erected.  A  satisfactory  proof  of  the  stability  of  this  new  i)illar  has  been 
otien'd  in  the  receut  severe  shocks  of  earthquake,  which  did  not  change 
tfi  isolation. 

The  IVuillcss  searching'  for  (IbS)  Teitho  and  other  not  much  observed 
planets,  and  the  alarinin<jj  increase  (now  about  3S)  in  the  number  of 
minor  planets  observed  in  only  one  oi>i)osition,  induces  me  to  make  the 
re<|uest  that  the  observers  may  be  assisted  in  future  to  overcome  the 
diiliculties  of  hndinj;'  them  ajrain  by  more  exact  oi>pt)sition-e]>hemerides 
and  by  the  publication  of  several  hundred  special  charts  on  the  scale  of 
the  Taris  charts. 

In  addition  to  the  observations  made  for  coriection  of  instruments  and 
time,  41  observat ions  wer<'  made  on  23  phuicts.  8ince  18i7, 8i)7  observa- 
tions >Ycre  made  on  112  planets. 

PIUVATE  OBSEKVATOEY  01'  DU.  BPSTEIK,  FKA^"KFOKT-0^i-TUE-MAl>* 

The  work  of  continuing  Herschel's  sweeps,  undertaken  in  September, 
1877,  and  reported  upon  last  year,  has  been  eontiuued.  In  addition  to 
the  219  fields,  264  fields  were  swept  and  5,831  stars  counted.  The  pres- 
ent state  of  itie  work  is  483  fields  and  13,500  stars.  Observations  were 
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made  an  double  staxs  and  xed  stars.  Saturn's  satellites  were  observed 
OD  2i  nigbts  from  the  dOtb  of  August 

GOIHA  OBSESYATOKY. 

(Dr.  A.  KbDosr,  Diveistor.) 

Since  the  last  report  the  observations  of  the  zone  stars  between  56^  and 
65^  X.  declination  have  been  continued.  Mr.  A.  Donncr  resigned  bis 
position  as  assistant,  and  was  succeeded  by  Dr.  L.  de  BalL  The  num- 
ber of  ssones  has  been  increased  to  643,  and  the  observations  now  number 
32y500.  One  or  two  nigbts  will  be  sufficient  to  close  the  series^  The 
eomputation  of  the  observations  was  continued.  The  deduction  of  the 
transits  and  of  the  apparent  declinations  is  nearly  completed|  as  also 
tables  of  reductions  to  the  mean  positions  ibr  1875.  A  copy  was  made 
tat  publication  of  the  original  observations.  The  original  observations 
win  be  published  at  the  earliest  possible  moment 

HAMBUKQ  OBSBSYAIOBY. 
(Dr.  Georg  Ruemkkr,  Director.) 

Owing  to  prevailing  unfS»vorable  weathei^-^nly  181  nights  during  the 
entire  year  could  be  utilized,  and  in  most  cases  only  in  part^  for  observ- 

'  hig— the  work  of  cataloguing  stars  and  nebulte  progressed  but  very 
little.  The  meridian  circle  was  employed  in  observations  on  time  and 
on  positions  of  fixed  stars  and  planets.  Positions  of  nebulae  were  de- 

-  tennined  with  the  equat(niaL 

The  useftilness  of  the  lY  Division  of  the  ^'Seewarte''  (chronometer- 
testing  institute),  which  was  placed  under  the  observatory,  has  satisliBM)- 
torOy  increased.  On  occasion  of  the  second  competitive  chronometer 
test,  instituted  by  the  imperial  navy  department,  51  chronometers  were 
exhibited  by  12  German  manufacturers,  7  of  whom  reside  in  Hamburg- 
Altona. 

The  time  signals  had  to  be  discontinued  for  some  time  on  account  of 

the  damaj^e  done  to  the  ajiparatus  during  the  severe  storm  of  March  8. 
TLe  time-ball  stations  at  Cuxhavenand  Bremerhaveu  have  worked  very 
satisfactorily. 

Dr.  (1.  Koch  it'sigiiecl  liis  ])ositiou,  and  was  succeeded  by  Dr.  Karl 
Schrader,  of  CGyalla,  Hungary. 

KBElfSlCt^BTEB  OBSBSYATOBT. 

(O.  Stkasseu,  Director.) 

The  meridian  oirole  was  fbrnished  witli  new  microscope  and  new  hor- 
isontsl  leveL 

Observations  on  the  Moon  and  moon-culminating  stars  were  continued. 

Planetary  observations  were  made  partly  with  the  meridian  instru- 

loent  and  partly  with  the  refractor. 
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Uranus,  Jupiter,  aucl  Neptune,  were  ub^rved  with  the  meridian  cir- 
cle. 

Observations  were  made  on  12  minor  planets. 

Fifty  comparison  stars  of  planets  were  determined  with  the  meridian 
circle,  for  ^s  hicli  purpose  100  positions  bad  to  be  taken.  A  large  num- 
ber ot  positious  ot  iixed  stars  were  observed,  but  have  not  yet  been 
reduced. 

The  transit  of  Mercury  wa«  invisible  on  account  of  clouds,  and  the 
same  occuired  on  occasion  of  the  eclipse  of  the  Pleiades. 

UNTVBBSITT  OBSEBYATOBY,  USIPZia. 

(Frof.  C.  Bbuhns,  Dixeotor.) 

No  change  has  taken  place  in  the  personnel.  The  following  gentle- 
men are  Yolnnteer  observers :  Messrs.  Gautier,  Dr.  Hflfiker,  Yon  Dan- 
keilman,  Reiser,  Meier,  Begler,  Schneider,  and  Sdmaoder. 

The  following  instmments  were  procured:  A  Meyerstein  uniYersal 
instniment,  used  by  Dr.  Bdrger  in  his  expedition  to  East  Greenland ;  a 
new  registering  apparatus  by  Fness,  including  a  polarizing  relay.  Tel- 
ephonic connection  has  been  establidied. 

Mr.  Weinek,  who  is  still  engaged  in  the  discussion  of  the  photographic 
views  of  Yenus,  observed  with  the  meridian  cirde,  and  Dr.  Peter,  with 
the  equatorial:  23  store  in  BA  and  Decl.  were  observea,  and  12  stars  in  - 
EA  for  a  discussion  by  Mr.  Gill.  Minor  planets  were  observed  with  the 
meridian  circle. 

Preparations  and  experiments  were  made  for  zone-observatious.  Mr. 
Weinek  observed  the  transit  of  Mercury  with  the  6-foot  refractor,  and 
took  44  pliotograi)hic  views  of  the  planet  by  means  of  the  ijUotuhelio- 
grapli,  which  was  used,  in  1874,  in  Kerj^uelen  Island.  * 

Dr.  Peter,  with  the  e(iuatorial,  made  in  91)  nights,  181  observations 
on  51  minor  planets  and  12  observations  on  coini)arison  stars. 

Tempel's  comet  was  invisible,  and  observations  on  Swift's  comet 
failed  on  accoimt  of  an  error  in  the  dispatch  announcing  the  discovery. 

The  first  contact  in  the  transit  of  Mercury,  an  eclipse  of  the  Moon, 
and  eclipses  of  the  satellites  of  Jui)iter,  were  observed. 

The  changes  supposed  by  Dr.  Klein  to  have  taken  place  in  Ilyginus 
in  the  Moon,  failed  to  bo  detected  in  dia wings  made  by  Dr.  Peter  for 
the  purpose. 

Mr.  Leppig,  with  a  small  Frauenhofer  refractor,  observed  on  sim- 
spots ;  he  also  observed  the  transit  of  Mercury,  the  eclipse  of  the 
Moon,  etc. 

Mr.  Schneider  practiced  with  the  0-foot  refractor  and  made  drawings 
of  nebuhe.  Mr.  Dietrich  examined  the  photometer,  but  did  not  com- 
plete a  stories  of  observations. 

The  first  volume  of  the   Leipzig  Beobachtungen''  will  be  published 

shortly. 

M£X£0£OLoaiGAJL  WORK. — ^Tbe  greater  part  of  the  observations  with 
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self-iegifltering  iiurtmmentB  were  ledace^l  b^^  Mr.  Leppig.  The  results  of 
flie  trf-daily  obeenratioiis  were  i)iibIiBbed  in  the  annual  report  of  the 
Leipzig  Oeographioal  Sodetgr.  The  volame  oontainiug  the  tri-daily  ob- 
aervatioiis  of  all  stations  wiU  be  pabllshed  shortly.  Telegraphic  obser- 
YStkms  were  sent  to  General  Myer,  in  Washington.  Mr.  von  Dankel- 
nan  is  in  charge  of  the  Bniean  tor  Weather  Prognostics. 

MisoBiXAiraious.— Mr.  Weinek,  assisted  by  Mr.  Reglor,  and  Dr,  Hil- 
fiker,  has  continned  the  redactions  of  the  transit  of  Venus. 

Mr.  Harzer's  time  and  geographical  determinations  of  the  Venus  ex- 
pedition, were  revised  by  Mr.  Schneider,  and  are  nearly  reaily  for  x>ub- 
lieation. 

UNIYBBSITY  OB8BBVATORY,  LI7ND. 

(ProfeiiHor  AxEf.  M/^i.i-kk,  Director.) 

The  refractor  was  used  by  Dr.  Diin^r  on  making  observations  on 
doable  stars ;  U.  Geniinortim  and  V.  Coronte  were  observed  by  him  oys* 
tematically  and  over  1  ,r)00  s[>eotrosoopic  observ^ations  made. 

Dr.  liindstedt  determined  oomi>arison  stars  for  the  refiractor  observa- 

tiODS. 

ObsenratiiMis  tor  the  zone  +  35^  to  +  ^  were  commenced  and  oon- 
tiaoed  during  the  second  half  of  the  year.  The  programme  containa 
11,200  stars,  of  which,  owing  to  nn&vorable  weather,  only  1,183  could  be 
ohserred. 

UiriVEBSITT  OBSEBVATOBT,  aCANNHBDL 
(1>r.  W.  VALBiniNSRy  Director.) 

The  ob.st'i  viitions  on  tlie  cluster  G.  C.  4410,  of  which  the  densest  por- 
tion bad  been  previously  observed,  were  extended  farther  to  the  north. 
Scvtyity-oiie  stars  were  deterininetl  by  observation  of  the  diflerenees  of 
31<>s  ri^ht-aseeiisioMs  aiul  of  1507  declinations.  The  second  ;;roup  G.  0. 
116G  contains  30  stars  with  observations  of  dittert'nces  for  ir)70  right- 
ascensions  and  51)1  declinations.  The  results  of  the  obsei  vations  on  the 
above  <,aou[>s  are  in  the  bauds  of  the  i)rinter,  and  expected  soou  to  be 
ready  for  distribution. 

Ot'  {4:roup  (t.  C.  1454,  only  a  few  nieasurcnients  were  obtained.  Of  this 
group  2  stars  were  noted  as  double  stars  (A.  O."  5«U5  and — 10", — X',7). 

Measurements  in  G.  <\  1110  will  he  comnience<l  shortly. 

The  reduction  of  the  meridian  observations  of  IJarry  has  been  printed 
in  the  ^Mahresbehcht  des  Mauuheimer  Vei'eius  fiir  Naturkuude"  and 
dintributed. 

Money  has  been  appropriated  for  the  purchase  of  a  transit  instru- 
ment. The  Keichenbach  iiepeating  Circle  is  to  be  changed  iuto  a  merid- 
iaacirde. 

UNlVKliaiTY  OUatlEVATOUV,  MILA^l. 
(PftOf.  II*  SOHIAPABELLI,  DuMCtor.) 

During  the  year  ill-healtfa  prevented  the  nsnal  activity  in  tiie  nae  of 
the  refractor,  and  only  102  doable  stars  were  measoied.  No  comet  waa 
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observed.  Advantage  was  taken  of  this  inactivity  to  examine  the 
periodic  errors  in  the  micrometer  screw,  which  was  done  twice;  the 
micrometdr,  meanwhile,  being  taken  apart  aud  cleaned.  Tiie  errors  dis- 
covered were  ver>'  small,  less  than  (K'.04. 

The  northern  hemi8X)hcre  of  ^lars  being  somewhat  firee  of  anow  during 
first  four  months  of  1878,  I  was  able,  in  some  measure  to  complete  the 
topographical  map  of  that  planet  made  daring  the  pievions  year. 
Daring  the  same  period  we  observed  the  aspects  of  Yenas,  and  made 
many  sketches  before  and  after  the  inferior  ooiyanction.  The  results 
were  not  satisfactory,  but  we  will  continue  observations  for  two  other 
inferior  coiyonctions  to  have  the  aspect  under  all  geocentric  longitudes. 

Professor  Oeloria  has  reduced  the  meridian  circle  observations  made 
during  1871-^.  In  the  first  six  months  of  1878  he  made  with  this  in- 
strument 1,200  observations  on  stars  of  rapid  movement  and  on  the  prin- 
cipal ones  of  the  new  doubles  of  Hr.  Bumham.  In  the  hist  six  months 
the  construction  of  the  adjoining  tower  of  the  registering  anemograph 
has  prevented  observations  with  the  circle.  In  the  mean  time  Professor 
Oeloria  devoted  himself  to  preparing  for  publication  his  calculations  of 
longitudes  made  in  1875,  and  continued  his  studies  of  ancient  eclipses. 

The  determination  of  time  for  the  use  of  the  observatory  and  the  lAty 
has  been  made  by  Dr.  Frisiani— who  also  has  charge  of  the  meteorologi- 
cal observations — and  assistant.  Dr.  B%jna. 

A  new  equatorial  refractor  of  18  French  inches  aperture  is  being  made 
for  the  observatory  by  A.  Bejisold,  of  Hamburg. 

UNTVEBSITY  OBSEBYATOBT,  MOSCOW. 

(Dr.  Th.  Uit£i>iciiiN,  Director.) 

Professor  Bredidun  continued  his  spectroscopic  observations  of  the 
Sun,  observed  on  Jupiter,  and  made  microscopic  measurements  of  the 
star  Algol  and  of  some  star-groups. 

The  tails  of  the  following  comets  were  computed  by  him:  1577, 1618 
(3),  1665,  1807,  1811,  1823,  1835,  1843  (1),  1845  (3),  1853  (2),  1853  (3), 
1853  (4),  1854  (2),  1854  (3),  1857  (3),  1858,  1860  (3),  1862  (2),  1863  (4), 
1877  (2),  and  a  memoir  published  on  comets. 

Mr.  Ceraski  continued  his  photometric  observations  of  stars. 

Messrs.  Belopolski  and  Socoloft  observed  the  August  meteors,  and 
made  a  series  of  meridian  observations  of  stars  with  independent  mo- 
tion, and  examined  the  errors  of  the  microscope  and  of  the  meridian 
circle. 

Mr.  Belopolski  continued  his  photographic  observations  of  the  Sun. 

ASTBO-PHTBIOAL  1KSTITT7TB,  POTSDAM. 

The  buildings  arc  progressino-  and  some  of  them  are  IxMnir  occupied, 
temporarily,  by  the  laboratory  and  the  ]il)rary.  A  temporary  structure 
was  erected  in  1874,  for  heliograpliic  experiuieuts. 
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The  erection  of  the  large  refinctor  has  to  be  delayed  antil  next  spring. 
The  optical  parts  of  the  heliograph  were  porehased.  Of  smaller  instra* 

ments  were  purchased : 
A  telescope  by  Schroeder  0".078  aperture  and  0"34  focal  distance;  a 

comet  seeker  of  O^.OTO  ai)erturoj  a  12-inch  nnivensal  instrnment  by 
Rcpsold;  a  5-inch  retlector  by  IMstor  and  ^lartina;  a  §•  clock  by  Tiede; 
a  small  stai  -.spectroscoi>e  and  au  ablatio  miiTor-gah  anometer  by  Siemens 
and  IlaLske. 

For  time-determinations  a  small  transit  was  borrowed  of  the  Berlin- 
Observatory. 

Dr.  P.  Kein]»f,  of  Berlin,  has  been  employed  as  assistant. 

The  observations  on  sun-spots  and  protnberanees  were  eontinned  by 

Professor  Si>orer,  assisted  l)y  Dr.  Kempf.  No  spots  were  visible  in  173 
davs  out  of  24.1  davs  of  observation. 

The  mean  heliograpluc  latitude  of  the  spots  amounted  to  iT^  in  the 
tirst  four  months,  1  0^  in  the  second,  and  in  the  last  four  montlis  they 
were  visible  onlv  in  the  northern  heiiiis])lu're.  Onlv  a  small  nund)er  of 
the  days  were  fa  vorable  for  prot  uberanee  observations.  Professor  iSporer 
completed  the  arrangement  of  the  sun-spot  observations  for  1S71-1873, 
and,  assisted  by  Dr.  Kempf,  computed  those  measured  in  the  years 
1874-1878. 

Dr.  Vogel  and  Dr.  Miiller  continued  the  examination  of  the  solar 
spectrum. 

vSpectroscopic  observations  of  fixed  stars  and  nebulte  were  made  by 
Dr.  Vogel.  With  the  iustniments  employed  could  be  seen  those  nebulte 
mentioned  by  Herschel  as  pretty  bright/^  and  under  fovorable  condi- 
tions the  observer  could  determine  the  character  of  the  spectnim  of  the 
nebohe  termed  <*£eunt.''  Only  54  nebuhe  spectra  were  examined. 

The  examination  of  the  surfaces  of  planets  was  continued  by  Dr. 
Lohse  with  the  T^-inch  telescope ;  38  drawings  were  made  of  Jupiter  and 
observations  made  on  Saturn. 

Dr.  liohse  took  photographic  Tiews  of  the  Sun,  a  large  number  of 
which  were  made  with  a  photographic  telescope  of  0'".057  aperture  and 
1*.5  focal  distance.  He  also  experimented  in  the  laboratory  on  the  new 
and,  in  astro-photography,  important  process  of  employing  gelatine  in 
place  of  collodion. 

Br.  Miiller  made  determinations  of  reftuction  in  various  kinds  of  glass 
Intended  for  use  in  astronomical  instruments.  He  also  con^ned  his 
photogdetric  researches. 

Observations  were  made  on  63  days  on  Mercury,  Venus,  Mars,  Jupiter, 
Saturn,  Uranus,  Neptune,  and  Vesta,  the  comparison  of  which  was  made 
either  direct  or  with  Gapella,  and  on  fixed  stars. 

The  time-determinations  were  made  by  Dr.  Kempf  with  the  refractor 
ttid  by  meridian  observations  with  Ertel's  transit. 

The  transit  of  Mercury  was  observed  and  the  meteorological  observa- 
tkms  continued  in  the  usual  manner. 
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Fublioationa  of  the  Observatory, 

1.  Notices  on  observations  of  the  now  star  in  the  Swan,  by  Dr.  Vogol. 

2.  Report  on  the  Transit  of  Mercury. 

^.  Observations  on  the  suu-spots  from  October,  1871,  to  December, 
1873,  by  Professor  Sporer. 

4.  Observations  and  researches  on  the  physical  condition  of  Jiii^iter, 
and  observations  on  Mars,  hy  Dr.  T^olise. 

5.  On  the  origin  of  protuberances  by  chemical  processes,  by  Professor 
Sl)orer. 

G.  Dr.  Yogel's  report  on  the  observations  of  the  solar  spectrum  is  in 
press. 

7.  Tlie  stai-yroup  /  Persei,  observed  in  the  years  18(>7-1870  with  the 
-8-inch  refractor  of  the  Leii)zig  Observatory,  by  Dr.  Vogel. 

UNI7EBSITY  OBSBBVATOBY,  STO0KHOL1C 
(Dr.  Hugo  QYUiist,  Director.) 

The  work  of  the  obser\  atory  has  quite  nnexi)eetedly  been  interrupted 
by  the  sickness  of  tlie  direct/)r  and  by  the  resi;4iiation  of  tlie  assistants. 
At  present  the  personnel  is  again  eoini)h3te,  Mr.  C  A.  Liudhagen  being 
first  and  Mr.  H.  Braiiting  second  assistant,  with  Mr.  liankin,  of  Hel- 
eingfors,  assisting  temporarily. 

Examination  was  made  of  the  error  in  the  division  of  the  meridian 
circle,  mainly  performed  by  Mr.  Jiiderin,  and  to  be  described  by  him  in 
a  special  report. 

The  observations  commenced  in  1877,  with  the  view  of  det<^rmining 
relative  jiarallaxes  by  registration  of  dirt'erenees  of  right  ascension  of 
stars  close  together,  has  to  be  delayed  on  account  of  tlie  sickness  of  the 
director.  The  observations  made  thus  lar  refei*  to  the  Ibllowiug  stars: 

«  Cassiopeia^.  C  Herculia. 

fx  (^assiopeifB.  fi  Lyrse. 

/9  Andromedtd.  v  Lyrjc. 

*  Persei.  e  Cygni. 

t  PerseL  61  Cygni. 

a  Persei.  C  Cygni. 

a  Aurigse.  T  Cygni. 

No.  GI  of  Argelander's  Catalogue.    No.  240  of  Argelauder's  Catalogue. 

Anrigse.  <  Andiomedse. 

UKIVKB^ITV  OBSEBVATOBY,  STBASSBUBG. 

(Prof.  A.  WnnncCKB,  Direotor.) 

One  hundred  audseveoty-cight  observations  on  118  lu'bnhe  were  made 
in  41  nights.  A  very  considerable  periodic  variability  of  brightness  was 
recagnized  in  the  nebula  h  SS2  =  H  I.  20,  and  is  veiy  probable  in  nebula 
h  1001  =  H  IV,  56. 
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Sixteen  obaervations  were  made  of  Kara  Oygni  Not  mach  progress 
was  made  in  the  oomparative  observations  of  doable  stars.  The  at- 
tendant of  a  Scoipii  was  observed  on  the  18th  of  Jnly. 

A  series  of  observations  was  oommenoed  on  tiie  doable  star  £  1516. 

The  environs  of  Kepler's  and  Tyoho^s  Nova  were  observed  several 
times. 

Of  variaUe  stars  minima  were  observed  by  Dr.  Winnecke  of  8  Oanori, 
Algol,  I  Taori,  XT  Goronse,  and  the  mazimnm  of  Mira  Getti. 

Swift's  oomet  coold  not  befonnd;  Tempel's  periodie  eomet  was  seen 
OB  several  occasions. 

The  coi\]action  of  Mercury  and  Tenos  was  observed  on  September  SO. 

Dr.  Schnr  observed  fax  time  with  Canohoiz's  transit )  34  oalminatlons 
of  tiie  first  and  29  of  the  second  limb  of  tiie  moon  were  observed,  and 
Hie  opposition  and  qnadratares  of  Jupiter,  Saturn,  TTranns,  and  Nep* 
tane. 

Sevent>'-one  comparison-stars  were  determined.  Dr.  Schar  and  Mr. 
Hartwig  continue  with  the  heliometer  the  aeries  of  measurements  of  the 
solar  diameter;  54  mea.sarements  were  obtained  by  Dr.  Schur.  The 
minimum  of  Al^rol  was  ob.ser\  iHl  twice,  that  of  /  Taiiri  once. 

A  series  of  observations  witli  tlie  lar'je  spectroscope  was  coinmonced 
on  tlie  refraction  of  the  two  kinds  of  gla^s  employed  by  Merz  in  the 
construction  of  the  18-inch  objective. 

Mr.  Ilaitwi;^^  obtained  measnrenients  with  the  heliometer  of  the  polar- 
diameter  of  the  sun  on  103  days,  and  of  the  equatorial  diameter  on  108 
days.  The  saine  instrunnMit  was  eini)loyi'<l  l)y  him  to  locate  the  moou^S 
craters:  Mosting  A  ;  IlypatiaB;  Lajn'yrouse. 

Tlie  diameter  of  Mars  and  Venus  were  measured  2  and  7  times,  re- 
81>eetively ;  tlie  distances  of  r^,  17,  and  tj,  27  Tauri  observed  iu  7  uights, 
and  the  .5  star  distances  in  ('y;;nus  .5  times  each. 

The  heliometer  was  improved  (by  Messi'8.  liepsold)  by  a  new  i^osition- 
circle. 

The  large  comet-seeker  was  employed,  ]\[r.  Ilartwig  obtaining  2  max- 
ima of  K  Vnlpecuhe  and  T  Ilen  ulis,  maximum  of  V  Oancri,  S  Coronje, 
R  Oriouis,  S  and  T  Ursa*  Majoris,  R  Aquihi',  U  and  S  Ilerculis,  K  Dra- 
conis,  S  Geminornm,  K  Canu'lojiardi ;  2  minima  of  S  Ursie  Majoris,  and 
the  minimum  of  K  IJraconis  and  mininui  of  Alfxol. 

Observations  were  made  on  transit  of  Mercury  on  the  partial  eclipse 
of  the  moon  and  the  eclipses  of  the  satellites  of  Jupiter. 

The  following  instruments  were  purchased :  A  prism-circle  by  Stein- 
lieil,  one  Merz  telescope  of  101 '"'  aperture,  one  Plossl  of  76"""  aperture, 
and  a  Paris  theodolite  which  has  been  ohauged  to  a  spectrometer.  A 
2-foot  Leibherr  repetifion-circle  was  presented  by  Director  Merz. 

The  buildings  for  the  new  observatory  are  well  nnder  way,  and  it  is 
boped  that  they  will  soon  be  ready  for  ooonpation. 
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TMFKBIAL  OBSB&VAIOBY,  VIENNA. 
(Dr.  E.  Wbiss,  Dirootor.) 

Owing  to  financial  oompBcationa  less  progress  was  made  in  the  oon- 
Btraction  of  tbe  new  observatory  than  was  anticipated.  The  most  im- 
portant part  of  the  work  consisted  in  the  erection  of  the  large  dome. 
The  interior  of  the  building  is  in  a  sufficiently  advanced  state  to  permit 
the  occupation. 

But  Bttle  hope  is  entertained  that  tiie  new  meridian  drde  and  the 
large  refractor  can  be  obtained  Hub  year.  As  a  consequence  the  instru- 
ments of  the  old  observatory,  with  the  addition  of  a  ll|-inch  Clark  re- 
fractor and  a  O-imdi  comet-seeker,  will  have  to  be  used. 

The  activity  in  the  old  observatory  was  very  limited.  Dr.  Holetschek 
determined  with  the  meridian  circle  the  position  of  those  stars  which 
were  selected  as  fhndamental  points  for  the  Vienna  zones  between 
4*  V5^  and  +  IB^  declination.  He  also  observed  a  few  asteriods. 

Ifr.  A.  Palisa  continued  the  observations  with  tiie  6-inch  refractor  of 
the  asteroids  until  August,  when  Mr.  E.  Olaser  took  his  place.  Com- 
paratively small  results  were  obtained. 

Volume  27  of  the  Annales  of  the  Observatory,  published  last  sum- 
mer, contahis,  besides  a  necrology  of  0.  v.  littrow,  the  i)aths  of  2,685 
meteors  and  those  of  1,175  meteors  observed  in  Vienna  between  tibe  years 
1840-1845,  not  reduced  and  published  befbre;  and  finally  the  meteoro- 
logical observations  of  1877. 

Volume  28  of  the  Annales,  just  in  press,  will  be  devoted  mainly  to 
xone  observationB. 

ASTBO-FHYBIOAL  0B8EBVAT0BT,  WILHBLHSHAVXN. 

(Dr.  C.  BOrqen,  Director.) 

The  buildings  wero  completed  in  July,  1878,  and  occupied  in  August. 

The  principal  instrument  is  a  meridian  drde  by  Eepsold  of  120^ 
aperture,  USr  focal  distance,  2  droles  of  0.5  diameter,  and  is  frunished 
witii  level,  2  eolUmatm  of  67""  aperture,  and  an  artificial  hcMrizon. 

The  standard  clock  is  one  of  Tiede's  pendulums.  A  second  dock  of 
inferior  quality  is  located  in  the  chronometer  room,  and  is  used  both  for 
comparison  of  chronometers  and  as  clock  for  the  registeriug  ax^paratus 
in  the  meridian  room. 

A  St^iiiheil  refractor  of  3^'  aperture  is  med  for  astronomical  observa- 
tions, and  some  astro-nautical  instruments  for  practice. 

Tlie  observatory  i)08sesses  meteorological  instruments  and  a  self-record- 
ing apparatus  fur  tidal  observations,  a  collection  of  such  uia«;nctic  in- 
struments as  are  use<l  on  shipboard,  and  a  ukmIcI  for  the  study  of  the 
deviation  of  the  magnetic  needle  produced  by  the  iron  of  a  ship. 

The  activity  of  the  observation  is  fourfold : 

1.  Astrouomical,  including  time-iiervice. 
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2.  Meteorological;  the  obaervations  are  being  paUiahed  monthly  in 
the  <^Annalen  der  l^drogiaphie." 

3.  Fhyaicaly  the  vegistering  of  magnetio  and  tidal  oheervations ;  and 

4.  Nantioaly  comprising  the  examination  of  ehionometera  and  barom- 
.  eten,  and  the  detennination  of  the  compass  doTiation  on  shipboaid. 

Tides  haye  been  observed  at  varioos  places  and  the  observations  dis- 
enased.  Only  one  series,  the  one  of  Wilhelmahaven,  has  been  printed 
in  the  Annales ;  bat  as  a  result  of  the  observations  tidal  tables  fbr  the 
Baltic  Sea  have  been  published  by  the  hydrographic  bureau  of  the  im- 
perial navy. 

Time  signals  were  received  from  the  Berlin  Obaervatory  during  the 
«adier  atagea  of  its  time-ball  service. 

Obaervationa  with  the  meridian  circle  were  made  on  the  Moon  and 
aach  objects  as  are  connected  with  it,  including  Uranus  and  Neptune. 

The  met-eorological  observations  have  been  continued  uninterrupteiUy. 

Observ  ations  are  bein^  made  on  declination,  inclination,  and  intensity 
ot  the  terrestrial  magnetism. 

The  perHonncl  of  tlie  institute  has  been  increased  by  the  apx)ointm6nt^ 
ai>  a<>sistuut,  of  Dr.  Andries. 

UKIVIEBSITT  OBSEBYATOBY,  ZUBICH. 

(Dr.  BUDOLF  Wolf,  Diiector. 

Observations  on  frequency  of  sun-spots  were  made  whenever  practi- 
caUe,  and  the  notes  on  son-spot  literature  continued  iu  the  "Astronoui- 
ische  Mittheilungen."  For  determination  of  position  of  the  spots,  ob- 
servBtions  could  be  taken  only  on  sixteen  days,  and  were  conducted  by 
Mr.Alj&^d  Wolfer. 

Oomparisons  of  Maiiet's  clock  (standard)  for  sidereal  time  were  made 
by  Mr.  Wolfer,  who  also  recorded  a  number  of  observations  with  tho 
equatorial  and  micrometric  measurements,  made  2  tkawings  of  Venus^ 
52  of  Jupiter,  18  of  Saturn,  and  observed  the  transit  of  Mercury. 
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ASTRONOMY. 


By  William  G.  Winlogk, 
dMmt  jMltnmmtr^  VmiHi  SkOm  Nmni  Obmrfmterf. 


The  following  record  of  the  progress  of  Astronomy  during  the  year 
188,")  is  in  continuation  of  the  records  of  past  years,  and  it  is  given  in 
essentially  the  same  form.  Tlie  annual  reviev/  of  astronomy  has  pre- 
viously been  prepared  by  Prof.  Edward  S.  Holden,  formerly  director  of 
the  Washburn  Observatory,  Madison,  Wis.;  and  the  manuscript  of  the 
review  for  1885  was  entirely  i)repared  by  him  in  October  and  November 
of  that  year.  Very  unfortunately  all  but  a  small  portion  of  this  manu- 
script was  lost  in  transferring  Professor  Holden's  library  from  Madison 
to  California,  and  Professor  Holden,  unable,  on  account  of  pressing  of- 
ficial duties,  to  repair  the  loss,  has  asked  me  to  make  up  the  deticiency. 
This  I  have  attempted  to  do,  but  wish  to  record  the  eirciimstances  here, 
iu  order  that  I  may  plead  the  brief  time  available  as  an  excuse  for.auy 
shortcomings  that  may  be  found. 

This  record  is  primarily  intended  for  the  large  and  increasing  class  of 
those  who  have  a  general  rather  than  a  special  interest  in  the  progress 
of  Astronomy,  but  it  may  be  of 'use  to  professional  astronomers  also,  as  a 
convenient  collection  of  reviews  and  notes.  Abstracts  of  some  of  the 
most  important  papers  are  given,  while  other  papers  cau  appear  by  title 
only.  As  in  previous  years  free  use  has  been  made  of  reviews,  &c..  in 
all  accessible  periodicals,  particularly  of  those  in  The  Observatory ^  Bui 
letin  AatrwMmique,  KaturCy  The  Athenaum^  and  Scimee^  and  it  is  hoped 
that  where  specific  reference  to  the  source  of  information  has  been  im- 
practicable, this  general  acknowledgment  will  be  aooepted. 

W.  O.  W. 

OOBMOaONY. 

Faye:  8ur  POrigine  du  Monde.  ThSoriee  cosmogoniques  den  AneieiiH  et 
des  Modemes.  Parin:  Oauthier-ViUa rs,  ISS'i.  Svo. — "  Cosmic  hypoth- 
eses vary  from  time  to  time:  they  have  their  history,  in  which  the.v  re- 
ject the  progress  of  human  intelligence.  At  first  closely  connected  with 
religious  ideas,  they  have  little  by  little  lost  their  sacred  character,  and 

have  become  simple  questions  of  celestial  mechanics  and  general  physics. 
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It  oannot  be  denied,  moreover,  that  tbe3'  offer  a  broad  field  for  the  dis- 
oOYeriesaiid  theories  that  from  time  to  time  transform  and,  as  it  were, 
renew  sdenee.  The  mechanieal  theory  of  heat  and  spectnim  analysis 
have  inangnrated  a  new  era  for  speculations  concerniDg  the  origin  of 
t^e  world  and  the  constitution  of  the  universe,  by  furnishing  to  theo> 
retieal  reasoning  a  basis  incomparably  more  sure  than  that  possessed 
at  the  time  of  Laplace.  It  is  qoite  natnral,  therefore,  that  scholan 
should  again  turn  their  attention  to  the  chaos  from  which  the  stars 
were  bom,  and  that,  with  the*aid  of  the  knowledge  gained  daring  the 
last  eentiuy,  they  should  undertake  to  submit  the  current  oosmical 
theories  to  searching  examination. 

^  M.  Faye^s  book  upon  this  subjeet  will  be  welcomed,  as  it  comes  at  a 
moment  when  attention  is  everywhere  beginning  to  torn  to  these  ob- 
scure and  sublime  questionsl  A  large  part  of  the  book  is  devoted  to 
the  history  of  cosmogonies,  begmning  with  that  of  Moses;  and  every 
reader  will  be  pleased  that  M.  F^ye  has  taken  pains  to  give  always  the 
original  text,  accompanying  it  by  comments  and  remarks.  The  book 
contains  extracts  ftom  Oeneii$j  Platens  7%naw«,  AristoUe^s  Meawntf 
Cicero's  De  BtpubUoOf  the  poem  of  JMereee^  Descartes'  Warldj  Kewton*^ 
PHi^pia,  Kant's  AUgmMine  UraUar  Oetd^te  und  Thsorie  Hkimuif 
and  Beweiagrund  zu  Hner  Demonstration  de»  Diuein$  Oottes,  Laplace's 
EsepoiiUon  du  Sjftidme  du  Monde,  and  from  M.  Hirn's  Analyse  iUmem- 
iaire  da  PUniven.  After  this  historical  exposition  of  ancient  and  mod- 
em oosmical  ideas  M.  Faye  proceeds  to  consider  in  his  turn  the  prob- 
lem of  the  formation  of  the  universe  and  of  the  solar  system. 

<*M.  Faye  regards  Laplace's  celebrated  cosmic  hypothesis,  whidi  is 
still  accepted  in  treatises  on  astronomy,  as  quite  opposed  to  science  in 
its  present  state ;  he  says  that  it  cannot  be  reconciled  with  the  retro- 
grade motions  of  the  satellites  of  Uranus  and  Neptune,  nor  with  the 
rapid  revolutions  of  Mars'  satellites,  nor  with  our  notions  of  the  rings 
of  8atum.  M.  Faye  proposes  to  replace  this  hypothesis  by  another  one 
more  conformable  to  existing  ideas,  taking  its  point  of  departure  iu 
Descartes'  vortices."  {Bull.  Astron,,  Febraary,  1885.) 

"Prof.  G.  U.  Darwin  has  (contributed  to  Nature  (Vol.  31,  p.  506)  ati 
iiiterestinj?  aud  viihuibk*  criticism  of  M.  Faye's  theory  of  the  evolution 
of  the  solar  system  as  expkiined  in  liis  paper  iu  the  '^Annimirv  du  Bu- 
reau des  Linigitudes  for  188r»,  and  also  in  his  work  entitled  ''»S'Mr  VOrigine 
du  Monde.^  The  best  g^eiieral  idea  of  tlie  line  of  speculation  adopted  by 
M.  Faye  may  be  fjiven  by  sayin^^  that  it  is  a  theory  of  evolution  from 
meteorites,  iuvstead  of  from  the  nebulous  matter  whicli  gives  its  name 
to  Lai)lace's  theory.  In  the  primitive  condition,  tlie  universe  consisted 
of  matter  scattered  in  chaotic  confusion.  Currents  were  {generated  in 
the  midst  of  this  chaos  under  the  intluence  of  mutual  j^ravitation  ;  and 
in  consequence  of  these  moveujents,  shreds  of  matter  became  detached 
and  moved  with  rapitl  linear  and  slow  gyratory  motion.  The  solar  sys- 
tem is  taken  to  have  originated  from  a  shred  which  aggregated  into 
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ft  spheitHdal  shape  and  oonsieted,  at  the  epoch  when  we  began  to  watch 
it,  largely  of  separate  meteorites.  It  is  at  first  sapposed  that  the  sphe- 
roidal aggregate  consists  of  matter  pretty  nearly  equally  distribnted, 
snd  later  a  nndens  is  formed.  If  r  be  the  distance  of  any  iioin  t  ih>m  the 

ceuter,  the  force  is  ceDtral  aud  loilows  the  law  ar  -4-—^  wbere,  iu  the 

begmning  of  the  eyolationary  process,  b  is  very  small,  and  later  a  be* 
flomes  small.  Initial!^,  then,  when  the  force  is  simply  as  the  distance, 
eaeh  meteorite  mores  in  an  ellipse  about  the  center,  and  the  periodio 
tiflw  of  all  is  the  same,  whatever  their  eccentricity  of  orbit  In  con- 
aeqaenoe  of  ooUisions,  a  central  nndeas  is  soon  formed  |  as  this  in- 
octtes,  the  a  in  oar  formula  for  the  force  diminishes  and  the  h  increases, 
but  whits  which  are  circular  still  retain  that  form,  notwithstanding 
the  progresdve  change  in  the  law  of  force.  At  the  same  time  that  the 
oadens  is  being  formed,  a  series  of  flat  and  nearly  drcular  rings  arise 
aroond  it,  those  near  to  the  nucleus  attaining  a  definite  shaiie  sooner 
than  the  remote  ones.  It  is  not  adequately  explained  why  the  mat- 
ter aboold  be  sifted,  and  sheoM  arrange  itsdf  in  rings  at  definite  in* 
terrala  around  the  nucleus,  still  less  is  any  light  thrown  on  the  law 
of  TItius  concerning  the  distances  of  the  planets  from  the  sun.  Gon- 
ndering  now  the  case  of  the  first  ring,  M.  Faye  supposes  that  slight 
dHTerences  of  angular  velocity,  mntnal  attraction,  and  collisions  grad- 
ually cause  the  aggregation  of  all  the  matter  in  the  ring  around  soiii« 
oenter  in  its  line.  When  the  nucleus  is  small,  the  rings  moved  as  ;i 
rigid  whole,  aud  the  linear  velocity  of  the  outer  meteorites  was  greater  , 
than  that  of  the  inner  ones;  therefore  when  the  planetary  aggregate  is 
formed,  it  will  be  found  rotating  with  direct  motion  about  an  axis  nearly 
perpendicular  to  the  plane  of  its  orbit.  As  we  proceed  from  the  first 
ring  outwards,  in  each  successive  case  the  tendency  to  direct  motion  is 
weaker,  because  the  increase  of  the  solar  nucleus  by  absorption  of  me- 
teorites has  prevented  so  large  an  excess  of  linear  velocity  of  the  outer 
meteorites  over  those  of  the  inner  ones  as  iu  the  lii'st  ease.  By  <legrees, 
therefore,  we  come  to  planets  in  which  the  meteorites  move  nearly  ac- 
cording to  Kepler's  laws,  and  here  the  resulting  jilanet  has  a  retrojrrade 
rotation.  Each  planetary  agglomeration  in. its  turn  forms  a  miniature 
wlar  system,  and  generates  satellites  by  the  same  process  as  that  in 
which  the  planets  were  fonned.  After  havin^^  thus  sketched  M.  Faye's 
thef)ry  in  its  niain  outlines.  Professor  Darwin  i)oints  out  that  no  refer 
^'nce  is  made  to  the  possible  efl'ect  of  tides  in  the  evolution  of  the  solar 
system,  a  ])art  of  the  subje<;t  which  has  been  so  ably  worked  out  b3' 
Professor  Dai  win  himself.  He  has  shown  that  the  hy])othesis  that  tidal 
friction  has  had  free  play  in  the  past  leads  to  a  remarkable  quautitativo 
co-ordination  of  the  several  elements  of  the  earth's  rotation  and  of  the 
moon's  orbital  motion,  and  points  to  the  genesis  of  the  moon  close  to 
the  present  surface  of  the  earth.  The  rapid  orbital  motion  of  the  inner 
^teUite  of  Mars  conflrms  in  a  remarkaMe  way  the  truth  of  the  hy. 
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jxulicsis.  It  also  throws  light  on  the  cause  of  the  observed  (listril)ii- 
tiuii  ol  .satellites  iu  the  solar  system.  It  is,  in  Professor  Darwin's  opin- 
ion, a  factor  which  cannot  be  left  out  of  account,  and  has  a  hearing 
on  theories  of  evolution  which  cannot  be  neglected.  Professor  Darwin's 
paper  conchnlcs  with  a  summary  of  the  nd vantages  and  disail vantages 
of  M.  Taye's  scheme.  The  conception  of  the  growth  of  planetary  bodiis 
by  the  aggregation  of  meteorites  is  a  good  one,  and  perhaps  mon*  ])r()b 
able  than  the  hypothesis  that  the  whole  solar  system  was  gaseous.  The 
internal  annulation  of  the  meteorites  is  left  unexplained,  and  this  com- 
pares very  UDfavorably  with  Laplace's  system,  where  the  annulation  is 
the  very  tbiDg  explaiDed.  The  difference  of  orbital  motion  of  the  inuer 
and  outer  meteorites  of  a  ringt  tbe  development  of  that  ditterence  as  time 
progresses,  and  the  oonsequenoe  of  direct  and  retrograde  rotation  at  dif. 
ferent  distances  from  the  sun,  is  an  excellent  idea.  But  it  is  necessary 
to  this  idea  that  the  inner  planets  should  have  been  formed  first,*  and 
we  are  met  directly  by  the  fact  that  the  single  surviving  ring,  that  of 
Saturn,  is  nearer  to  the  planet  than  are  the  satellites,  and  we  should  be 
driven  to  the  startling  conclusion  that  Saturn^s  ring  is  the  oldest  featare 
of  his  system.  The  actual  distribution  of  aatjellited  in  the  solar  system 
18  at  variance  with  M.  Faye's  theory,  for  as,  aoeording  to  him,  the  internal 
planets  were  generated  from  rings  whose  motion  was  snoh  as  would  give 
greater  moment  of  momentum  to  the  planetary  agglomeration  than  would 
the  external  ones,  the  number  of  satellites  should  be  greater  the  greater 
the  amount  of  rotation  in  the«primltiTe  agi^omeration  of  meteorites,  and 
.  thus  the  nearer  planets  should  be  rieber  in  satellites  than  the  remote 
ones.  On  the  whole,  then,  there  are  great  diffieuUies  in  the  acceptance 
of  M.  Faye's  scheme,  notwithstanding  its  excellences;  but  science  itf  un- 
doubtedly the  gainer  by  such  suggestive  theories."  {(Huervistory,)  ■ 

For  further  discussion  of  these  interesting  questions  we  must  reiier 
the  reader  to  the  valuable  articles  of  MM.  Badau  and  Wolf  in  Voluioes 
I  and  II  of  the  BiMetin  A^ironomiq^y  and  to  a  paper  by  Prof.  Daniel 
Kirkwood,  read  before  the  American  Philosophical  Society  (November 
21, 1884)  and  published  in  the  April  number  of  the  Hidereal  Metaenffer, 
We  are  glad  to  learn  that  M.  Wolf  intends  to  elaborate  his  diseussion 
still  further,  and  that  it  will  be  brought  out  in  book  ibrm  l^v  the  pub- 
lishing house  of  Gauthier-Yillars. 

NBBULJE. 

Xew  nebukc. — M.  Stephan  has  published  in  the  Astrotiomische  ynch- 
richten,  No.  2r»f)l,  positions  and  descriptions  of  1(H)  nebuln'  discovered 
at  Marseilles  in  the  years  1883-'85,  iu  addition  to  thv  large  nuiiiher  jire- 
viously  detected  at  that  observatory.    Not  the  least  uotabic  character 

*  In  fact,  acoorfling  to  M.  Faye,  the  oarth  in  older  than  tbe  huu.  ''  If  it  wm-  othiT- 
wise,  the  ■whok*  ajtpoarance  of  tlir  sky  \votil<l  l>o  «'hat)tr»'il ;  tin-  st;irv  would  ri««'  in  tht' 
west  ami  set  in  tlio  eaHt;  the  njoon  would  liavc  a  rrtro^^ratle  luotiou  like  the  satellites 
of  Uruuus  unci  Neptuue."    {Sur  VOriginc  du  Monde,  p.  VJ2.) 
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iitie  of  M.  Stephen's  catalogaeB  is  the  preeision  of  the  places  fgiveu  in 
tbem.  He  mentions  that  on  October  1  and  2, 1882,  neither  the  nebala 
Dreyer-Schaltz  5086  nor  h  12  was  visible  in  the  position  assigned  by 
the  discoverers. 

Profinssor  Swift  gives  in  the  Attr&nomimAe  Saehriehtm  two  catalogues 
of  nebnlsB  discovered  in  1883-^85  with  the  16-inch  refractor  of  the  War- 
ner Observatory .  Each  catalogue  contains  100  uebnlie  and  gives  approx- 
inate  positions  for  1886*0,  with  descriptive  notes.  All  of  these  neba1» 
belong  to  the  fainter  classes,  and  the  inercased  difficulties  in  dealing 
with  such  objects  since  the  appearance  of  our  "  red  sunsets"  have  been 
remarked  by  Professor  Swift,  as  well  as  by  other  observers.  Professor 
Swift  has  a  list  of  somt'  150  more  uebulaj,  which  will  require  further 
study  before  publication. 

Several  shorter  lists  of  nebuhe,  foiiud  by  Tempel,  I>arnar(l,  and  otbers, 
generally  in  the  search  for  comets,  will  be  found  in  the  various  astro- 
Domical  journals. 

General  vutalof/iie  of  nebulce. —  A])ropos  of  Dr.  Holetschck's  letter 
[Astion.  Xachr.,  No.  2C>i'A)  concerning  the  regular  i)ubli(  atioh  of  su|>- 
plementary  catalogues  of  new  iiebulfe,  double  stars,  red  stars,  &c..  Dr. 
Dreyer  announces  that  he  is  preparing  a  second  supplement  to  Sir  John 
Hertichers  Catalogue  of  Xebulaj. 

Difcovery  of  a  )iew  nehula  in  the  Pleiades  by  photography. — Probably 
^e  most  notable  .achievement  in  celestial  photography  during  the  year 
bas  been  the  discovery  by  MM.  Paul  and  Prosper  Henry,  at  the  Paris 
Observatory,  of  a  new  nebula  in  the  group  of  the  Pleiades.  It  was  first 
photogra plied  on  November  10,  1885,  and,  thoujiih  it  was  again  i)liofo- 
graphed  on  December  8  and  9,  MM.  Henry  have  as  yet  been  unable  to 
detect  it  by  direct  telescopic  observation.  The  nebula  is  about  *V  in  ex- 
tent, and  trh  inteiue.^  It  presents  a  well  marked  spiral  form,  and 
seems  partially  to  surround  the  star  Maia. 

Professor  Pickering  writes,  under  date  of  January  21,  ISSfj,  to  the 
editor  of  the  NaohrichUi^  in  regard  to  this  interesting  discovery,  as  fol- 
lows: 

''The  announcement  of  this  nebula  in  the  A.  3r.,  vol.  11.3,  p.  230,  re 
CiiUed  the  circumstance  that  certain  irregularities  had  been  noticed  in  a 
photograph  of  the  Pleiades,  taken  on  Novembers,  1885,  at  the  observa- 
tory of  Ilarvard  College,  with  an  exposure  of  nixty-five  minutes.  This 
photograph  was  exhibited  at  the  Albany  meeting  of  the  National  Acad 
emy  of  Sciences,  November  10,  where  the  irregularities  above  mentioned 
received  some  attention.  They  were  supposed  to  be  due  merely  to  defects 
ID  the  photographic  process;  but  upon  re-examination  it  appears  that  ono 
of  them  corresponds  so  closely  to  what  is  described  by  MM.  Paul  and 
Prosper  Henry  that  there  can  be  no  doubt  in  regard  to  its  origin.  It 
mast  represent  light  i)hotogra])hicaUy  perceptible  in  the  vicinity  of 
the  star  Maia»  as  stated  by  its  discoverers.  ■  -  -  The  explanation 
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thus  ailbrded  of  ooe  of  fhe  markiiij^  on  tbe  Camliridge  pbotograiib 
makes  the  others  of  more  interest  than  seemed  at  first  to  belong  to  them. 
There  are  indicationsof  nebnlons  light  abont  Metope;  four  short  parallel 
streaks  directly  to  the  sonth  following  side  are  pariienlsrly  noticeable, 
and  a  feAnt  prolongation  of  diflhse  light  may  be  suspected  towards  the 
sonth,  in  agreement  with  the  descriptions  nsoaUy  given  of  the  visiUe 
nebula  in  that  region.  There  is  also  a  fhint  narrow  streak  of  light  pro- 
jecting from  Electra  on  the  following  side.  All  the  bright  stars  are 
surrounded  by  concentric  bands,  obviously  due  to  elfects  of  reflection 
ftom  the  back  of  the  plate  and  from  tbe  inner  surfiices  of  the  lenses. 
These  bands  interfere  to  some  extent  with  the  appearances  of  nebulous 
light  above  described,  and  are  most  conspicuous  around  Alcyone,  as 
would  be  expected  from  the  brightness  of  that  star.  No  nebnlons  light 
is  noticeable  atxmt  Alcyone,  Atlas,  Pleione,  or  Taygeta.** 

Professor  Strove  announces  that  he  has  seen  the  nebula  about  Maia 
very  distinctly  with  the  great  30  inch  refractor  of  the  Pulkowa  Ob- 
servatory. We  learn  also  from  later  r^rts  that  the  nebula  has  been 
seen  and'sketidied  at  tiie  Nice  Observatory. 

Pfiatoffrapkh  9tudy  of  the  n$bula  of  OrUm, — Prof.  E.  0.  Pickering  bas 
made  a  comparison  of  the  results  of  photographic  and  eye  observations 
•of  this  region,  comparing  the  star  magnitudes  as  given  by  tbe  photo- 
graphs of  Dr.  Draper  and  Mr.  Common,  with  tbe  catalogne  of  Profes- 
sor Bond.  His  refiulte  will  be  found  carefully  tabulated  in  the  twen- 
tieth volume  of  the  Proceedinfjn  of  the  American  Acadettn/.  One  of  the 
most  important  applicalious  of  tbe  (letiTiiiination  of  photographic  mag- 
nitudes is  to  the  measurement  of  the  colors  of  the  stars.    The  ravs  af- 

ft' 

fecting  the  photographic  plate  have  in  general  a  less  wave  Icngtli  than 
those  to  whicli  the  eye  is  most  sensitive.  It  therefore  follows  that  a 
reddish  star,  that  is,  one  in  which  the  rays  of  great  wave  length  pre 
dominate,  will  appear  relatively  too  faint  in  the  photograi>h.  A  bluish 
star  is  similarly  indicated  by  a  large  negative  residual  (on  comparison 
with  eye  estimates).  These  residuals  form  a  convenient  measure  of  the 
colors  ot  tiie  stars;  and  Professor  Pickering  gives  a  list  »)f  ten  red  stars, 
thus  indicated  on  the  ])late,  varying  from  1()'7  to  l.3'9  magnitu<Ie,  ac 
cording  to  Bond,  and  ten  blue  stars,  varying  from  12-3  to  15  0  inajini- 
tude.  *'The  faintest  stars  visible  in  the  photograph  have  a  photo- 
graphic  magnitude  of  about  15*0." 

Variability  of  a  7?f/vMte.— "The  nebula  near  the  star  Tauri  seems  to 
present  an  interesting  instance  of  variability  of  light.  This  nebula 
was  observed  by  Chacornae  at  i'aris  on  the  10th  of  October,  18S.~),  snr 
roun<iing  a  star  of  the  11th  magnitude,  which  had  repeatedly  been  ob 
Ber\ed  in  1854,  and  als*^  at  Markree  in  January,  18o(),  witliout  any  nebu- 
losity iH'ing  noticed.  In  January,  1856,  Cha<'ornac  found  this  very 
bright  and  (conspicuous,  resembling  in  its  api)earance  a  transparent 
cloud,  reflecting  tbe  light  of  ^  Tauri.   But  in  November,  1862,  he  could 
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disoern  no  trace  of  the  nebalosity ;  and  Arrest  also  failed  to  see  it 
when  obeerriiig  the  star  with  the  Oopenhagen  refiractor  on  the  25th  of 
JaDoaiy,  1865.  Nor  has  it  sinoe  been  seen  until  qnite  recently,  when 
it  was  natieed  by  Mr.  K.  Tarrant^  nsing  a  t04nch  'With'  refleetor,  at 
Pinner,  Middlesex.  Arrest  had  noticed  a  small  star  of  less  than  the 
12th  magnitode,  a  little  iweoeding  the  llth  magnitude  star  previonsly 
mentioned,  and  nearly  on  the  same  parallel  with  it.  When  the  nebula 
was  first  seen  by  Mr.  Tarrant  (on  the  14th  of  March,  1885),  it  was 
lengOiened  in  the  direction  of  a  circle  of  deoUnationi  and  this  fiilnt  star 
was  at  its  following  edge.  The  first  known  instance  of  this  kind  was 
that  of  the  nebula  near  «  Tauri,  discovered  by  Mr.  Hind  In  1852,  sus- 
pected to  be  variable  iiNmi  not  having  been  seen  before,  and  afterwards 
proved  to  be  so,  becoming  invisible  even  with  very  powerful  telescopes, 
and  subsequently  reappearing.''  (Aihenmm,) 

ASTBONOMIOAL  OONSTAMTB,  BTO. 

A  new  determination  of  the  nutation  constant. — "Dr.  L.  de  Ball  has 
^mplojed  for  this  determinatiou  the  right  aHcensious  of  three  polar 
.stars  [a  and  6  Ursjp  Minoris  and  51  Cephei),  observed  at  Piilkowa  by 
Herr  Wagner,  part  of  which  have  alreadj'  been  employed  by  Herr  Ny- 
nhi  in  his  researches  eoneeniing;  tlie  constant  of  aberration."  [BuUetin 
Afitran.,  I,  p.  202.)  Althougli  these  observations,  whicli  were  made  be- 
tween 1861  a!id  1872,  embrace  only  a  little  more  than  half  a  complete 
period  of  nutation,  their  precision  is  such  as  to  justify  Dr.  de  liair.s 
attempt.  He  has  had  at  his  disi)osal  O.'U  eye  and-ear  observations  and 
ffi  chronoj^raph  observations.  The  mean  error  of  an  observation  is 
uearly  the  same  for  the  two  methods.  By  introducing  as  unknown 
quantities  the  corrections  to  the  mean  right  ascensions  of  the  three 
stars  to  the  nutation  constant  (Peters)  and  to  the  aberration  constant 
(Struve),  and  also  the  parallaxes  of  the  stars  under  cousideratiuu,  Dr. 


Ball  has  attained  the  foUowiug  results: 

U  M 

C«motioii  to  the  notation  09ii«teiit  Jn  ~0'006  4:  0*012 

CoRwtion  lo  the  aberration  ooMtant  ^   ±  0  01 1 

Parallax  of  a  Un«B  Minoris   -f-0  015  ±  o 

Parallax  of  51  Cephei   -t-0  027  ±  0 vl'J 

Parallax  of  S  Urwe  Minoris   -tO  iTM  i  0  01 7 

■  • 

R.  A.  (1865  0)  of  a  Ursa)  Minoris  (oye  and  ear)  1^  gn  38*706  ±  0-C43 

K.  A.(18<}5  0)  of  a  Ursa  Minoris  (ohionofmph)  :W-0:)7  i  0-051 

R.  A.of  51  Cephei  (eye  and  oar)  6*  3<>°'  ll-72;i  ±  0  01.'(i 

R.A.of  51  Cephei  (chronograph)  12  01'2     O  l)"27 

S.A.<»f  6  Urm  Minoris  (eye  and  ear)  I8i>  15"  53  064  ^  0  020 

S>  A.  of  ^  Uraie  MinoirlB  (ehfonograph)   53*363  0*090 

"Tlie  six  valaes  of  the  correction  Jn  furnished  by  the  three  stars  do 
uot  show  a  very  remarkable  agreement : 

Vye  and  ear.  Obnaogiapk. 

a  Unue  Minoris   — 0"*0fl8  -0"  Oll 

^1  Cephei   -|-0"  028  +0"  003 

^  UiMB  Minoria   — 0''*016  -fO'^'Oag 
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"The  individual  values  of  Ja,  computed  by  Dr.  de  Ball,  differ  quite 
widely  in  some  cases  from  the  values  obtained  by  Herr  Nyr6n  from  the 
same  observations,  and  ic  seems  impossible  to  discover  the  oause  of 
these  differenoes.  It  is  without  doubt  necessary  to  take  into  conaldera* 
tion  the  influence  which  the  motion  of  the  solar  system  might  exert  upon 
the  aberration  in  the  case  of  stars  near  the  pole,  as  has  been  shown  by 
Dr.  Seeliger."  {BuU,  Agtron.,  Jnly,  ll»85.) 

•   

The  secular  nutation  of  the  earth's  aj-in. — "  M.  Folie,  having  detluetni  n 
periodic  formula  for  the  secular  variations  in  obliquity  and  in  longitude, 
applies  the  dosipfnation  'secular  nutation  of  the  earth's  axis'  to  these 
variations.    Defining  the  normal  e(|uator  as  a  j)lane,  the  inelinatiou  of 
which  to  the  eclii>ti('  of  a  certain  epoch  is  ecpial  to  the  mean  obliquity 
of  that  epoch,  and  tlie  intersection  of  which  with  this  latter  plane  passes 
at  each  instant  through  the  mean  equinox  of  that  instant,  he  concludes 
that,  in  virtue  of  the  secular  nutation  of  the  earth's  axis,  the  mean  j)(>le 
descrilies  around  the  normal  pole,  considered  as  fixed,  an  ellipse  the^ 
major  axis  of  which,  directed  towards  the  |M)le  of  the  fixed  ecliptic  (/.  e  , 
the  mean  ecliptic  of  the  epoch),  is  sensible  during  several  centuries. 
The  period  of  the  se(;ular  nutation  is  about  .'lO.OOO  years,  ditfering  littlo 
from  that  of  the  i)recession  on  account  of  the  slow  motion  of  the  node 
of  the  ecliptic,  which  is  only  8""7  j)er  annum.    Assuming  a  uniform 
value  of       for  the  secular  diminution  of  the  obliquity,  M.  Folie  com- 
pares the  results  obtained  from  his  formula  with  ancient  observations 
of  the  obliquity,  and  is  thus  led  to  announce  that  the  empirical  expres- 
sion ft=0"*476+0"  000018^  for  the  annual  diminution  (where  t  is  the 
number  of  years  from  1850)  satisfies  veiy  closely  the  observations  from 
—250  to  -f  1 487.   This  expression,  however,  gives  a  considerably  greater 
variation  to  the  secular  diminution  of  the  obliquity  than  that  which  re- 
sults from  Leverrier's  researches."  (Nature.) 

Precession  tables. — In  the  Monthly  Notices  for  December  there  will  be* 
found  tables  by  Mr.  Bambaut  for  the  redaction  of  Besscl's  preoessiona 
to  those  of  Stmye. 

Astronomical  refraction, — M.  Lcewy  has  recently  communicated  to- 
the  Aca44mie  des  Sciences  an  account  of  a  method  which  he  considers- 
to  be  especially  adapted  fior  determining  the  constant  and  other  ele* 
meats  of  refraction.  The  principle  of  the  method  is  this:  A  ^lasa 
prism  with  silvered  faces,  forming  a  double  mirror,  is  placed  in  front 
of  the  oliiject  glass  of  an  equatorial.  By  means  of  this  arrangement 
the  images  of  two  stars  which  are  widely  se])arated  in  the  sky  can  be- 
broaght  dose  together  in  the  focal  plane  of  the  telescope ;  thus  one 
star  m^y  be  at  the  zenith  and  the  other  on  the  horizon,  in  which  case 
the  measured  distance  between  the  images  will  be  largely  affected  by 
refiraotion.  After  an  interval  of  three  or  four  hours,  when  the  stars  are 
at  an  eqoal  height  above  the  horizon,  and  when,  therefore,  the  effect  of 
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lr«flnetioii  is  a  mioiiniim;  the  distanee  between  the  images  is  agalD 
measured.  The  eomparisen  of  these  two  o)bservations  gives  the  means 
of  detennining  the  amonnt  of  the  refraetioii  with  great  aecaraoy.  It  is 
of  coorse  necessary  for  the  snoeess  of  the  method  that  the  measnrea 
should  be  ahsolntely  independent  of  every  possible  displacement  of  th» 
api>aratns  in  the  interval  between  the  observations.  This  resnlt  is  obi- 
tained  by  placing  the  double  mirror  in  snch  a  position  that  the  planea 
of  reflection  for  the  two  stars  ooinoide,  as  M.  Lcewy  finds  that  nnder 
these  circiimstanees,  whatever  small  displacements  the  mirror  may  nn- 
dergo,  the  distance  between  the  images  in  the  field  of  the  telescope^ 
measnred  in  the  plane  of  reflection,  or  the  projection  of  this  distance  on 
the  trace  of  the  plane  of  reflection  in  the  field,  remains  invariable.  M. 
LcBwy  claims  for  this  methud  that,  on  aeconnt  of  its  simplicity  and  the 
ease  with  which  it  can  be  pat  io  practice,  it  completely  solves  theprob> 
lem  to  which  he  applies  it.  A  few  experiments  oagbt  to  show  whethei 
it  is  capable  of  affording  results  sufficiently  accurate  to  make  tbe  metbock 
of  practical  value.  {Obsexvatory,) 

STAB  OATALOOUB8,  ETC. 

GioBgofw  eataloffue, — ^*^The  Glasgow  Gatalogne,*  recently  pnblished 
by  Mr.  Bobert  Orant,  is  the  subject  of  a  very  detailed  review  by  Dr. 
Anwers  in  the  Vierteljahrgiehrifi  for  The  catalogue  depends, 

upon  observations  made  since  1860  by  the  Ertel  meridian  circle,  and 
comprehends,  besides  some  hundreds  of  bright  stars  selected  from  th<» 
B.  A.  G.,  more  than  6,000  telescopic  stars  from  Weisse's  first  cata- 
logue. The  stability,  of  the  instrument  has  been  satisfactory,  althodglt 
not  comparable  with  that  of  the  Greenwich  circle.  The  process  of  re- 
daction employed  by  Mr.  Grant  is  not  entirely  beyond  criticism.  Dr.. 
Anwers  has  undertaken  a  minute  comparison  of  this  catalogue  with 
that  of  tbe  Aitronamitehe  OetdUohc^  in  order  to  determine  tlie  relative 
precision  of  Mr.  Granlfs  positions.  He  finds  tbe  mean  erm  of  tbesty 
positions  to  be  OMW  and  ±  0"-9  for  the  unit  of  weigh  t  ( which  dependa 
upon  the  number  of  observations).  This  mean  error  being  0M)4  and 
0"-6for  the  best  catalogaes,  Dr.  Anwers  thinks  the  relative  weight,  one- 
half,  may  be  attributed  to  the  Glasgow  positions."  {Bull,  Astron,^ 
March,  1885.) 

Cordoba  Zone  catalogue. — In  a  notice  in  the  Ohservatorij  tor  Janiuuyy 
1885,  devoted  to  Dr.  Gould's  zones,  Mr.  Downing  sliows  tlie  hi^^h  v;ilno 
of  this  great  work,  which  it  has  rt  <iuire(l  no  less  than  thirteen  years  to 
bring  to  eompletion.  We  already  owe  to  Dr.  Gonld  tlie  Uranoim  ti  iai 
Argentina^  which  the  Royal  Astroiiouiicai  iSociety  h(Kuue<l  in  1<SS;{  witli 
its  gold  medal.  The  imblication  of  a  general  entah)j;ue  is  looked  lor 
soon,  and  this,  with  the  eatido^jiies  of  the  ('ape  and  Melbourne,  will 
measure  the  extent  of  our  knowledge  of  the  southern  lieaveiis. 

*  Cataiof^e  of  6,415  stars  for  tbe  epoch  dto.,  by  Bobert  Grant.  Glaagow, 
18ti3.  4to. 
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«  The  zone  observatioiiR  were  commenced  in  1872.  The  total  number 
of  observations  is  more  than  ICM^OOO  for  73,160  stars,  between  — 23°  and 
^-810^  of  declination,  tbe  lowest  magnitade  being  the  10th.  The  Hepsokl 
meridian  circle  is  reversible;  the  objectiye  has  an  aperture  of  122"», 
and  a  focal  length  of  1">*463 ;  the  divided  eiiole  has  a  diameter  of  0^716, 
and  the  readings  were  made  by  means  of  fimr  mkmeopes.  In  the 
xone  observations  it  was  the  mle  to  observe  the  transits  over  fliree 
threads,  and  to  read  bat  one  mieroseope.  The  right  ssoeasions  depend 
npon  the  positions  of  Dr.  (fold's  ftmdamental  stars,  published  by  the  . 
Ooast  SoTvey,  and  nadir  observations  have  been  made  ooneorrently  with 
observations  of  polar  dtstanoe.  The  mean  error  in  right  asoentdon  is 
and  in  declination  0"<97.  The  observations  were  made  nnder  Ite 
best  oonditionsy  and  no  pains  have  been  spared  in  determining  aeonralffly 
the  instmmentkl  errors  and  in  verifying  the  reductions.''  {Bmll  Aitnm^ 
IB^bmary,  1885.) 

The  stereotype  plates  of  this  catalogne  have  been  placed  in  the  umb^ 
tody  of  the  ^tlronomlMe  OueUBekefl,  We  make  the  ibilowing  ex- 
tract  from  a  letter  of  Dr.  Ctonld's  in  regard  to  the  matter:  <<The  recently 
published  catalogue,  formed  from  tlie  Oordoba  Zones,  was  printed  Urom 
atereotype  plates,  in  order  that  any  errors  discovered  ap  to  the  last 
moment  might  be  corrected  before  the  work  should  be  actually  printed. 
The  plan  has  proved  successlbl,  and  I  bdieve  the  catalogne  to  be  more 
than  usually  correct ;  nevertheless,  a  considerable  number  of  errors 
have  been  detected  since  it  was  printed,  and  a  list  of  these  will  soon  be 
«ent  to  the  A$iron4nnisd^  NaehrUthten,  I  have  now  been  charged  by 
the  Argentine  Ctovemment  with  the  agreeable  duty  of  causing  the  re- 
oently  detected  errors  to  be  corrected  upon  the  stereotype  plates,  and 
offering  these  to  the  AatronamUt^  OeteHtehaft,  for  its  acceptance,  in 
case  the  gift  should  not  be  considered  too  bnrdensome.  -  -  -  It  is 
of  coarse  understood  that  the  gift  of  the  ])lates  carries  with  it  the  fullest 
Authority  fbr  the  Astrmomische  Oeselhtchaft  to  use  them  for  printing  a 
new  edition  whenever  it  may  see  fit." 

Catalogue  of  1,001  southern  stars. — Volume  3  of  the  Publications  of 
the  Waslibiirii  Observatory  contains  a  catalogue  of  1,001  stars  between 
ISO  a,ia  29^  ;iO'  of  south  declination,  formed  by  Kcv.  Father  Hagen 
and  Professor  llolden  from  a  series  of  2,161  observations  made  by  Pro- 
fessor Tacchini  with  the  Pistor  and  Martins  meridian  circle  at  Palermo 
in  the  years  1867,  1S68,  1869.  The  obsi'rvations  were  ori^'inally  pub- 
lished in  the  liuUettino  Afeteorologico  del  R.  Osserratorio  di  Palermo 
from  April,  1867,  to  July,  1869,  where  the  apparent  place  and  epoch  are 
l^ven,  and  Professor  IloIdcn  says  that  the  existence  of  this  valuable 
material  became  known  to  him  throuj^h  the  admirable  Vade  Mectnn  of 
M.  Houzeau.  The  stars  observed  arp  from  the  (Jth  to  the  9th  ma{::nitude, 
and  the  map^nitudes  appear  to  liave  been  very  carefully  noted,  while  it 
is  remarked  that  the  positions  are  excellent.  They  are  reduced  to  the 
^ear  1850*0|  bat  the  mean  epoch  of  observation  of  each  star  is  appended. 


Digitized  by  Google 


A8TR0K0HT. 


11 


Professor  Holden  and  Father  Ilagen  have  also  derived  the  piaoes  of 
'fSTsootheni stars  for  1850.0fh>m  Washington  transit-circle  observations, 
and  these  plaoea  have  been  compared  with  positions  given  in  the  Oape 
CatalogQe  for  1880,  the  Cordoba  Zones,  and  YamaU's  Catalogue.  The 
eomparisonB  are  printed  in  the  volume  refeimd  to  above,  and  will  be  of 
vsloe  in  dedoeiDg  the  relationa  of  the  various  systems  adopted. 

J%$  ^^Mumgwioui^  stafv  of  YtumaUffM  Ootalo^  *— Prof.  B.  MUlosevioh 
hsB  pabliahed  a  nseftil  ooDtrlbntion  to  exact  astronomy  in  his  paper, 

70nM  (Washington,  1878).  It  i^ipeara  that  between  the  limits  +90o 
and— declination,  YamalFs  Catalogne  contains  732  stars  which  aie 
<iiwgnated  as  anonymoQs.  Professor  Millosevich  lias  carefully  gone 
throogh  these,  comparing  them  with  the  DM.,  or  with  the  catalogocs 
ef  Weiaae^  Bfimker,  Strove,  Lalande,  or  Oeltsen's  Argelander,  and  has 
sooeeeded  in  almost  eveiy  case  (sometimes  by  making  coid^otuni  wt- 
leetioiiB  to  YamalFs  places)  in  identifying  the  star  in  the  Washington 
Cstslogoe.  The  paper  also  contains  a  comparison  of  the  estimates  of 
maguitode  made  by  the  Waahiogtcm  observers  and  by  Argelander  in 
the  case  of  these  anonymous  stars.  After  applying  a  83stematic  cor- 
lection  of  4-0*3  of  a  magnitude  to  Yamall,  Professor  MOlosevich  finds 
that  there  are  33  stars  which  differ  by  0*0  of  a  magnitude  or  more  in 
the  two  catalogues,  and  gives  a  list  of  these  with  tb^r  piaoes  for  1860-0, 
as  there  is  a  strong  presumption  that  they  will  prove  to  be  variables. 
Taken  In  coi^dbctlon  with  Hdden's  List  of  Errata  in  Yamall  {A$tnm, 
iMr.,  Ko.  2561),  Professor  Millosevich's  paper  is  a  nselbl  addendum 
to  the  Washington  Catalogue  fbr  1860."   ( Observak^.) 

Professor  Frisby,  of  the  Naval  Observatory,  is  now  at  work  upon  a 
third  edition  of  YamalVs  Catalogue,  in  which  it  is  intended  to  correct  all 
the  errors  thas  far  detect«<l. 

Harvard  College  catalogue  of  1,213  stars  for  1875. — "This  catalogue 
contains  the  results  of  observations  made  <liiring  the  years  1870  to  1S79 
with  the  meridian  circle  of  the  Harvard  College  Observatory,  the  stars 
observed  being  chiefly  those  required  for  the  revision  of  the  Ihirch- 
fututerung  for  the  :',one  between  the  parallels  of  declination  -}-5(P  and 
+55<^.  The  star  places  employed  as  points  of  reference  were  taken 
from  the  list  given  in  Publication  xiv  of  the  Astron.  Oescllscha/t.  The 
right  Jiscensicms  and  declinations  published  in  the  catalogue  are  de 
rived  from  a  discussion  of  the  results  obtained  during  the  whole  j)eriod 
covered  b^'  the  observations.  They  are  given  in  their  i)resent  form  for 
the  purpose  of  making  them  immediately  available  in  advance  of  the 
publication  of  the  volume  which  is  to  furnish  the  details  of  the  investi- 
gation, viz,  volume  XV  of  the  Annals.  The  observations  were  nearly 
all  made  by  Professor  Rogers,  who  has  also  had  charge  of  their  reduc- 
tion and  publication, — a  statement  which  is  a  sufiicient  guarantee  for 

*'^iiiMili  Mto  iM«9r»lofto  iUMamm,  Part  iii  (1884)! 
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the  accnracy  of  the  obRervations,  and  for  the  thoroaghness  of  the  re- 
•    dttctious."  {Observatory,) 

Cape  observaUona. — Dr.  Gill  has  pnblished,  in  one  volnme,  the  Cape 
Meridian  ObservatioDS  1879-'81.  During  these  years  the  Gape  transit 
circle  was  employed  in  observing,  in  conjunction  with  Leyden,  a  list  of 
ftindamental  stars  required  in  the  meridian  observation  of  the  8tai« 
between  declination  — lo  and  — 20°,  contained  in  Schdnfeld's  extension 
of  the  Durehmuiteruing,  In  addition  to  these,  two  ftirther  lists  of  stars 
were  observedi'  one  of  which  had  large  Z*  D.  at  the  Cape  and  small  Z.  D. 
at  Leyden,  the  stars  of  the  other  list  cnlminating  near  the  zenith  of  the 
Cape  and  at  small  altitudes  at  Leyden.  There  were  also  observed  dnr- 
ing  these  years  stars  which  were  employed  in  the  longitude  operations 
connecting  Aden  and  the  Cape*  {(Hmervatorjf.) 

Cape  cataUygue  for  I860.—- Dr.  Gill  has  also  recently  published  (no  date 
of  publication)  acatalogueof  4,810star8,  the  results  of  observations  made 
at  the  Boyal  Observatory,  Cape  of  Good  Hope,  from  1840  to  1852,  under 
the  direction  of  Sir  Thomas  Madear.  The  right  ascensions  were  oli- 
served  with  DoUond's  transit,  which  was  mounted  in  1828,  Immedi- 
ately after  the  erection  of  the  observatory  buildings.  The  north  polar 
distance  observations  were  made  with  the  mural  circle,  which  was 
mounted  In  1820.  No  proper  motions  are  given  in  the  catalogue,  and 
none  have  been  applied  to  the  star  places.  The  catalogue  therefore 
represents  the  pliuses  of  the  stars  at  the  epoch  of  observation,  but  re- 
duced to  the  equinox  1850<0.''  For  the  purpose  of  delermining  sys- 
tematic errors  a  coiuparison  is  given  with  the  Cape  catalogue  for  1880, 
the  separate  results  being  given  in  a  column  marked  "Cape  1880,  minno 
Cape  1850.'' 

FundawMtUal  ftors. — ^At  the  meeting  of  the  Boyal  Astronomical  So- 
ciety on  March  13, 1885,  '*Mr.  Downing  read  a  paper  on  the  star  places 
given  In  the  NduUcal  AlmanM.  The  star  places  in  the  Nautieal  Alma- 
nae  for  1884  were  derited  from  the  Nnu-Tear  Catalogue,  wHiUe  in  1883 
and  preceding  jeafs  the  8o9oa'Yoar  OaialogHe  was  employed.  Mr. 
Downing  has  deduced  the  systematic  discordances  resulting  from  the 
change  of  catalogues.  In  considering  the  B.  A.'s  he  found  for  24  stars 
discordances  greater  than  0H15,  their  mean  discordance  being  0*-064, 
which  seems  to  indicate  Inaccuracies  In  the  proper  motions  employed. 
If  Dr.  Auwers's  lesolts  for  these  stars'  proper  motions  are  substitute<l 
for  those  of  Main  and  Stone,  the  mean  discordance  is  reduced  to  0MM2. 
It  seems,  then,  desirable  to  adopt  the  proper  motions  that  are  the  rer 
suit  of  Dr.  Auwers's  researches.  In  one  of  the  last  volumes  of  the  Ber- 
liner  Jahrhuehy  Dr.  Auwers  has  made  a  comparatire  study  of  the  po- 
sitions of  fandaroental  stars  contained  in  the  principal  ephemerides,  in 
particular  the  Nautical  Almanac.  He  shows  in  tliiH  article  that  a  sutti- 
ciently  accurate  allowance  for  the  proper  motions  has  not  always  been 
made. 
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<<Mr.  Downing  re^id  a  second  jiftper  upon  the  R.  A.'s  of  the  Ca,jie  cata- 
lojrues  of  1850  and  1880.  He  has  compared  the  B.  A.'s  of  the  catalogue 
of  1850  with  those  of  the  catalogue  of  1840,  those  of  the  catalogue  of 
1880  with  the  Melbomne  catah}^iie  for  1870,  and  with  the  Cape  cata- 
logue for  1860.  The  molts  of  the  Cape  for  1850  and  1880  have  thus 
b«eD  referred  to  the  mean  of  three  other  catalogues  (Melbourne,  1870; 
Cape,  1840  and  1860).  Mr.  Downing's  conclusiou  is  that  the  discord- 
ances bet^reen  the  two  Cape  catalogues  for  1850  aud  1880  should  not  be 
laid  to  the  aeeonnt  of  the  latter  catalogue.  There  is  au  error  of  0^1 
at  14XP  polar  distance.'*  {Bull.  A9irim.y  May,  1885.) 

JVeir  melhorjn  of  deterjntninff  the  co-ordinates  of  polars  icithovt  the 
rifCfssiti/  of  knowing  the  instrumental  comtants. — According  to  the  usual 
niethoil  the  instrumental  const.ants  ai^  determined  by  supposing,'-  tlje 
00  ordinates  of  one  or  two  polars  to  be  known  ;  these  co  ordinates  are 
corrected  from  time  to  time  by  the  combination  of  all  the  available 
pairs  of  observations  separated  from  each  other  by  twelve  hours ;  these 
pairs  of  observations  are,  however,  rather  rare.  If  the  star  observed  is 
i^ituated  very  near  the  pole,  the  circle  that  it  describes  in  its  diurnal 
motion  will  be  entirely  comprised  within  the  field  of  the  telescope,  aud 
evidently  observations  of  the  star's  position,  separated  by  four  hours, 
for  example,  may  take  the  place  of  those  separated  by  twelve  hoars. 

M.  LcBwy  ^rives  form alie,  by  whose  aid  two  observations  separated 
by  an  interval  of  four  hours  may  be  taken,  and  (certain  geometrical  con- 
ditions indicated  by  his  theory  being  complied  with  the  whole  eii'ect  of 
the  instrumental  errors  may  be  eliminated.  The  co-ordinates  of  polars 
may  be  thus  determined  with  a  high  degree  of  precision  aud  quite  in* 
dependently  of  the  level,  aaimutb,  and  collimation  errors,  as  well  as  of 
tbe  flexnre  and  division  errors..   {Bull,  Attroii.,  August,  1886.) 

Inn4scur<km€S  due  to  the  iue  of  the  utual  formula!  in  the  reduction  of 
j^*\ar  stars,  A  method  ofohwrting  polars  at  any  distanoe  from  the  meri- 
iiam. — <<lt  is  sometimes  convenient  to  obs^ve  cireumpolur  stars  when 
off  the  meridian ;  the  ordinary  reduction  may  then  lead  to  erroneous 
results.  M.  Lcewy  introduces  a  simple  corrective  term,  by  employing 
which  the  desired  accuracy  may  be  attained ;  the  comput'ation  is  facili- 
tated by  a  numerical  table  annexed  to  the  memoir."  {BuU.  Attron,^  April, 
1885.) 

Star-charts, — In  the  Vierteljahrsschrift  ibr  1884  lierr  Palisa,  in  speak- 
in*,'  of  the  publication  of  Dr.  C.  11.  F.  Peters's  celestial  charts,  enters  into 
WHue  interesting  details  concerning  the  different  processes  employed  in 
tlie  construction  of  charts  to  be  used  in  seai(  liiiiu  lor  minor  planets. 
He  speaks  briefly  of  the  very  apj)recial)le  ditlerenttes  between  Dr. 
Peters's  estimates  of  magnitude  and  those  of  other  ol)servers  when  the 
stars  under  cutisideration  are  below  the  tenth  inaj^intnde.  Thus  Dr. 
l^titers's  eleveuth  maguitude  stars  are  called  twelfth  aud  thiiteeuth  mag- 
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oitiide  by  Herr  Pallna.  Herr  Palisa  made  his  estimates  with  a  12  inch 
telescope,  Dr.  Peters  witli  a  13.r)-iucli.  llerr  Palisa  adds  that,  after 
haviiip:  used  a  6  inch  telescope  at  Pohi  for  a  loug  time,  he  found  himself 
quite  unable  to  <'stimate  magnitudes  with  his  12-inch  for  as  much  as  a 
year  after  l)egini)in^j:  to  use  it,  the  diflTerences  of  fntensity  between  the 
tenth  and  thirteenth  magnitudes  seeming  much  Icvss  sensible  than  with 
the  6  inch.  Dr.  Peters's  twenty  charts  tiiat  are  already  published  are 
remarkably  accurate,  according  to  the  careful  revision  of  them%Dade  by 
Herr  PaUsa.   {Bull,  AHron.,  Marob,  1885.) 

Seintillation  of  stars. — The  instrument  employed  daily  by  M.  Mon- 
tagny  consists  of  a  telescope  of  O^-OTT  a])erture,  which  contains,  in  front 
of  the  focus,  a  circular  j)iece  of  glass,  capable  of  being  turned  more  or 
less  raj)id]y  about  an  axis  ])arallel  to  the  optical  axis  of  the  telescoiMj; 
the  glass  plate,  when  slightly  inclined  toward  the  optical  axis,  cause* 
the  luminous  rays  to  deviate  laterally,  and  when  it  is  very  rapidly  re- 
volved a  luminous  circumference  ap|)ear8  interrupted  by  colored  arcs, 
which  corresiK)ud  to  the  changes  of  color.  The  number  of  these  arcs, 
which  is  determined  by  means  of  a  micrometer  especially  adapted  for 
the  purpose,  in  which  are  two  cross-threads  coniprisiug  an  aliquot  part 
of  the  cirtjumference,  divided  by  the  number  of  revolutions  nnuie  by  the 
plate  in  one  second,  gives  the  number  of  changes  per  second  of  the 
star's  color. 

Dufour  seems  to  have  been  the  first  to  make  a  regular  series  of  obser- 
vations of  the  changes  of  color  in  stars.  Without  any  especial  instru- 
ment, simply  comparing  the  stars  among  themselves  (as  is  often  done 
for  variable  stars)  Dufour  came  to  the  following  conclasions: 

(1)  Ked  stars  scintillate  less  than  white  stars. 

(2)  Excepting  near  the  horizon  the  scintillation  is  pro|>ortional  to 
the  product  obtained  by  multiplying  the  thickness  of  the  air  traversetl 
by  the  luminous  ray  by  the  astronomical  refraotiou  of  the  altitude  under 
consideration. 

^3)  Aside  from  the  influence  of  color  there  are  essential  <lift"erences  in 
the  scintillation  of  different  stars,  wbieb  seem  to  depend  upon  tbe  stars 
themselves. 

The  second  law  is  important,  as  it  permits  of  reducing  all  observa- 
tions to  the  same  senith  distance  (tbe  angle  of  6(P  has  been  adopted). 

M.  Montigny  has  con6rmed  the  results  of  tbe  Swiss  investigator  by 
means  of  bis  scintillometer,  and  has  further  shown  on  what  the  scintil- 
lation of  stars  may  depend.  According  to  tbe  work  of  Secchi,  Huggins, 
and  Miller,  the  stars  are  arranged  in  two  great  classes :  White  or  blue 
stars,  like  Sirius,  whose  spectra  show,  in  particular,  hydrogen  bauds; 
yellow  stars,  like  the  sun,  with  spectra  containing  numerous  fine  lines 
(magnesium,  sodium,  &c).  In  grouping  his  observations  M.  Montigny 
affirms  that  both  for  Dnfonr  and  himself: 

The  stars  whose  spectra  are  charactericed  by  dark  bands  and  bhiok 
lines  selntiUate  less  than  stars  whose  spectra  ate  composed  of  nnmer- 
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mis  fine  lines  and  much  less  tban  those  whose  spectra  present  8om» 

priuciiKil  ravH." 

Collecting  his  observations,  M.  Moutigny  ha8  formed  a  Catalogue  de 
SdntiUationdes  principalen  £toiles  ot  the  uortherii  heavens. 

The  most  original  part  of  M  Monti gny's  researches  concerns  the  iu- 
fluence  of  the  state  of  the  atmosphere,  of  terrestrial  magnetism,  and 
uf  aurora*  upon  scintillation.  Without  entering  into  details,  we  would 
speak  of  the  fact  that  theaa(hor  has  taken  note  of  some  of  the  charac- 
teristics of  the  luminons  onrre  of  the  MintiUometer ;  besides  the  id- 
tensity  akeady  defined,  be  now  observes  the  aspect  of  the  eireolararea^ 
vhich  appears  sometimes  regular  (in  clear  weather),  sometimes  difiase^ 
eorred  or  broken  (during  a  rain) ;  he  also  observes  the  different  colors, 
seen  in  the  scintillometer,  which  are  qaite  bright  with  a  clear  sky.  M» 
JCootigny'H  article  closes  as  follows : 

*'Xhat  which  exercises  the  most  marked  inflaence  npon  scintillation 
and  most  modifies  its  characteristics  is  the  presence  in  the  atmosphere 
of  a  greater  or  less  quantity  of  water,  whether  disseminated  in  the- 
foru  of  YHMNT  or  fiilling  in  the  form  of  rain  or  snow." 

H.  Mootigny  la  of  the  opinion  that  the  oontinaed  atndy  of  scintilla- 
tion  will  fhmish  nsefal  data  for  weather  predictions.  (BuU,  Asliron^ 
August,  188ff.) 

8TBLLAB  PABALLAX. 

Hdiofneterdeterminatiana  of  Htell a r  parallax  in  the  southern  hemisphere.. 
iy  David  Oill  and  W.  L.  Ellin  {Mem.  R.  A.  8.,  Vol.  48,  Part  i,  194 
page»). — The  heliometer  has  an  aperture  of  4  inches,  and  is  fully  de- 
scribed in  the  Dim  Echt  Publications,  vol.  ii.  The  only  modificatioa 
made  by  Dr.  Gill  to  this  instrument, — which  he  had  already  employed 
ID  1874  at  Mauritius,  at  the  time  of  the  opposition  of  Juno,  and  in  1877 
OD  bis  expedition  to  Ascension  Island  at  the  time  of  the  opposition  of 
IIaiSy..was  in  the  rotation  of  the  tube  in  its  cradle. 

The  plan  adopted  may  be  explained  iu  a  few  words.  To  refer  the  star 
thstis  being  investigated  to  n^ghboring  stars  situated  symmetrically" 
▼ith  refsrence  to  the  firat  star,  near  the  mtyor  axis  of  the  parallactic 
dhpse  and  diffisring  little  in  magnitude ;  to  reduce  the  brightness  of  the^ 
itsr  to  be  investigated  snffioieDtly  for  its  image  to  be  comparable  with 
fiiose  of  the  comparison  stars,  by  means  of  wire  screens ;  finally,  to  sab- 
stitQte  diffiarentiid  measorea  for  abaolnte  ones,  gronping  the  snocessive 
observadons  in  sooh  a  way  as  to  obtain  the  distances  of  the  principal 
at^  from  the  two  other  stars  at  the  same  instant,  and  consequently  so- 
ft* to  obtain  the  relation  of  the  difference  of  the  distances  to  their  snm 
vithoot  bringing  in  the  absolute  yalue  of  the  scale. 

It  seems  probable  that  systematic  errors  will  be  thus  almost  entirely 
sTQided,  especiaily  if  several  observers  combine  their  results.  Let  n» 
mider  the  operations  in  detail,  taking  a  Oentanri  as  an  example. 

Theie  was  an  mnunal  difficult  in  this  ease,  a  Oentanri  being  a  double 
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star.  The  screen  employed  reduced  a-i  to  tho  map^nitude  and  rendered 
it  impossible  to  distinguish  «!,  but  at  tlie  same  time  the  measures  of 
distances  from  stars  fainter  than  7-5  magnitude  could  not  be  so  well 
wade  with  a  4  inch  heliometer.  Ilowev^er,  the  10  measures  forming  a 
oovipktt  o}}strration  are  always  made  as  follows:  Each  distance  is 
measured  twice  for  the  sake  of  eliminating  the  constant  error  of  the  in- 
dex, commencing  with  one  of  the  stars,  say  then  passing  to  turn 
ing  the  tube  1S()0  in  its  cradle,  taking  again  and  then  a  to  complete 
the  si^ries.  The  sum  and  difference  of  the  distances  of  ^2  Centauri  from 
tlie  first  pair  of  stars  chosen  by  Mr.  Gill  have  the  following  parallactic 
iactors: 

a  +  /9,  0*011  R  cos  (0—  DGo-O), 
«  —  /5,  1-881  fi  cos  (e-^470-3); 

B,  and  B  indicating  the  radios  vector  and  the  son's  longitude ;  the  max- 
ima and  minima  of  the  parallax  for  ooenr  upon  Maioh  7  and  Sep- 
tember 10. 

We  may  paw  over  all  that  refers  to  the  varions  oorreetions,  the  errors 
of  the  screw,  refraction,  the  proper  motion  of  a  Oentanri  and  aberra- 
tion ;  it  will  Bntftce  to  say  that  in  adopting  for  the  snm  ot  the  distances  a 
mean  Taine  derived  ftom  all  the  observations,  the  distances  and  their 
4lifferenees  were  reduced  to  a  normal  scale,  and' the  only  question  now  is 
-whether  these  diiferences  are  not  aifeoted  by  systematic  errors  inherent 
in  the  observer.  It  might  be,  for  example,  that  the  observer  would  in- 
sensibly change  his  method  of  proceeding,  thus  introducing  a  term  pro- 
portional to  the  time,  but  the  personal  error  might  also  depend  upon  the 
hour  angle  if  one  observed  to  the  east  or  to  the  west  of  the  meridian, 
And  at  a  greater  or  less  distance  from  it,  and  in  passing  from  one  posi- 
tion to  another  a  discontinuity  might  occur.*  Mr.  Gill  used  a  reversing 
prism  for  Mars  in  1877  for  the  sake  of  eliminating  this  last  cause  of 
«rror,t  and  he  regrets  not  having  continued  its  use,  and  avoiding  thus, 

he  says,  so  much  labor.  The  observations  commenced  July  5, 1881, 
and  were  continued  regularly  until  April,  1882,  when  the  existence  of  a 
systematic  error  depending  upon  the  hour  angle  became  evident.  After 
this  the  conditions  under  which  the  observations  were  made  were  care- 
fully noted,  and  it  was  possible  to  recall  the  conditions  of  the  greater 
part  of  the  preceding  observations. 

There  are  four  series  of  observations  for  a  Centauri — ^two  by  Mr.  Gill, 
and  two  by  Mr.  Elkin— with  four  pairs  of  comparison  stars.  Cue  of  the 
first  facts  to  be  proved  is  the  impossibility  of  treating  the  observations 
of  each  series  as  a  whole.  Mr  Gill's  diagrams  ])rove  this,  as  do  also 
Mr.  Elkin's  numbers  (giving  liis  observations  equal  weights,  Mr.  Elkin 

*  It  is  kjjowu  that  «)l)s<  Tvaf  ions  of  the  iijidir  aud  inea.sni«\s  of  llio  «le<>linutiou  uf  a 
atar  when  betweeu  two  tUriiudH  are  iuUuuiiceil  by  lh«  position  uf  the  observer. 

t  Dr.  SeeligerhiM  alsoreeentlyreooinmeiided  the  use  of  ftuob  a  pri^in  (BuU.  A$troH.,  i, 
p.  430).  We  believe  that  one  has  been  employed  at  the  observatory  of  Leyden  for  a 
long  time. 
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found  from  lits  two  Mries  the  Taloes  0"*65  and  0"*55  instead  of  O^'-TS). 
It  seems  best,  then,  to  repfesent  the  influence  of  the  systematic  error 
hj  a  trigonometric  series  depending  apon  the  angle  formed  by  the  di- 
rection of  the  measures  with  the  verticaly  or  more  simply  to  admit  for 
each  position  of  the  eye  a  constant  error,  yaiying  slightly  with  the  hour 
angle.  Mr.  Elkin  proceeds  thus,  and  his  idea  seems  rery  rational.  It 
is  possible  that  Mr.  Gill's  second  series  of  observations  might  be  repre- 
ftented  in  the  same  way  without  introducing  any  hypothesis  concerning 
tbe  orbital  motion  of  a  Oentauri. 

After  having  given  an  idea  of  the  delicate  gnestionis  which  Mr.  Gill 
and  Mr.  Elkin  have  had  to  solve,  it  remains  to  present  the  results  ob; 
tiiaed: 
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It  is  known  that  tbe  observatory  at  the  Gape  will  possess  in  two  years 
from  now  a  7  inch  lieliometer,  while  Mr.  Elkin  has  at  bi«  disposal, 
at  Yale  College,  the  most  beautiful  beliouieter  known  tu-day  (G  inches* 
aperture).  It  is  quite  possible  that  within  ten  3 ears  stellar  astronomy 
may  be  enriched  by  duicoveries  of  the  greatest  value.  (O.  Callandrean, 
in  BulL  Astr&n.,  January,  1885.) 

Parallax  0/  iO(>'  Eridanl-^VrofessoT  Hall  pablialmi  iu  >'o.  2(JS2  of 
tbe  Astranomisohe  Nachricktm  the  results  of  observations  made  iu  1883 
and  1884  to  determine  the  annual  parallax  of  the  star  4U  Eridani. 
The  principal  star  of  this  system  has  a  proper  motion  of  4"  a  year ;  and, 
St  a  distanee  of  82",  there  is  a  double  companion,  which  has  tbe  same 
proper  motion,  while  nearly  between  them  is  a  small  star  which  does 
Dot  move.  Professor  Hall  finds  for  the  parallax  of  40  Eridani, 
0'''223dLO"«0208,  a  result  rather  smaller  than  might  have  been  ex- 
pected, but  one  which  he  oonalders  worthy  of  considerable  confidence. 

ParMug  Qf  S  2308  (P.  If.  2164).— Dr.  Lamp,  of  Kiel,  has  inves- 
tigated* the  annual  parallax  of  this  double  star,  the  components  of 
which  are  8-2  and  8*7  magnitude,  according  to  W.  Struve,  and  for  the 
«poch  1832-17,  distance  12"*420,and  position-angle  U4P*37,  Later  meas- 
ures by  Mfidler,]>embowski,'  and  Engelnmnn  show  a  change  of  relative 
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position,  but  of  such  small  amount  as  to  defeat  any  attempt  at  the  de- 
termination of  an  orbit.  The  stars  have  a  common  proper  motion  of 
about  — 0**1726  in  right  ascension  and  +1'''8955  in  declination,  and  this 
peculiarity  led  to  the  suspicion  of  a  measurable  parallax.  The  com- 
parison stars  used  by  Dr.  Lamp  were  DM.  +59°,  1913,  and  1019,  of  9*4 
and  7*8  magnitude,  respectively,  and  the  mean  result  obtained  is 

The  pomtUm  Ibr  1885 is  B.  A.  «  18H1--5;  I>ecl.  s  -|.  600  37'. 

.   DOUBLB  STABS. 

The  orbit  of  61  Cygni. — Prof.  C.  F.  W.  Peters,  of  Kiel,  has  published  in 
Nos.  2708-9  o{ the  Astronnmische  Xachrichteri  au  elaborate  determination 
of  the  orbit  of  the  double  star  (>1  Cygni.  This,  as  he  remarks,  had  not 
hitherto  been  satisfactorl y  accomplished,  although  very  numerous  obser. 
vations  have  been  made,  extending  over  an  interval  of  more  than  one 
hundred  and  thirty  years,  principally  on  account  of  the  ])eculiarity  that 
the  apparent  path  of  the  companion  star  is  very  nearly  rectilinear  in 
direction  and  uniform  in  amount,  seeming  to  indicate  that  the  api)arcnt 
motion  of  the  double  star  is  common  to  both  conii)onents,  and  that 
there  is  no  perceptible  motion  of  one  with  reference  to  the  other.  -  -  - 
The  most  rt^ent  investigation  is  that  of  Prof.  O.  Stnivc,  published  in 
the  twenty-seventh  volume  of  the  Memoirs  of  the  Imperial  Acadenui  of 
St.  Petersburg,  in  1880,  which,  founded  on  the  observations  (carefully 
cleared  from  systematic  errors)  made  at  Dorpat  and  Pulkowa  in  the  fifty 
years  from  1828  to  1878,  represented  them  by  a  circular  orbit.  This, 
'however,  proceeded,  as  Professor  Peters  points  oat,  on  the  inadmissible 
assamption  that  the  angular  velocity  of  the  star^  with  regard  to  the 
oenter  of  the  circle,  was  uniform.  Before  commenolng  the  present  in- 
vestigation, he  redaced  all  the  available  observations  to  a  common 
epoch  (the  begintiltig  of  1850).  It  soon  appeared  that  it  was  not  pos- 
sible, on  account  of  the  very  small  curvature  of  the  path,  to  obtain  an 
elliptic  orbit  by  the  application  of  the  ordinary  methods.  Professor 
Peters  therefore  determined  in  the  first  place  the  circular  orbit  which 
should  best  represent  the  observations,  and  proceeded  afterwards  to 
dednoe  an  elliptical  one.  The  eccentricity  of  this  ellipse  is  017,  corre- 
sponding to  an  eccentric  angle  of  MP,  and  the  semi-major  axis  29''-48. 
The  period  of  the  companion  star  in  the  elliptic  orbit  thus  calculated 
amounts  to  782*6  years.  If  the  path  be  accepted  as  thus  calculated  by 
Professor  Peters,  it  becomes  possible  to  detennine  an  approximate 
value  of  the  sum  of  the  masses  of  the  components.  This  be  finds  to  be 
0*826  or  0*266,  in  terms  of  the  sun's  mass  according  as  0"*37  or  0"*54  be 
taken  as  the  parallax  of  the  star.  As  a  mean,  therefore,  the  sum  of  the 
masses  would  be  equal  to  about  half  the  mass  of  the  sun,  whilst  the 
mean  distance  of  tiie  two  stars  ftom  each  other  would  be  about  seventy 
times  that  of  the  earth,  or  two  and  one-third  times  that  of  Keptune^ 
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from  the  san.  It  is  Hbt  possible  as  yet  to  draw  any  conolaaioo  with  re- 
gard to  tbe  distributioD  of  the  whole  maas  between  the  compoDeiit«, 
or  of  the  positiou  of  the  center  of  gravity  of  tbe  system.  Peters  has 
computed  from  his  elemeota  the  following  ephemeris: 

Epoch   1885*0        1886-0        1887-0  18880 

FMitioii   no©  44'        120O7'       120O31'        1200  55^ 

Distance   W-OO        20"'71        20"-81  20"-92 

Ikmble  itar  MMfifrM.— Nos.  2662-03  and  2677-78  of  the  A$tnmmi$ehe 
JMlriekim  contain  a  aeries  of  measozes  of  double  stars  made  by  Herr 
£.  Engelmann  during  the  years  1882-^84,  preceded  by  a  comparison  of 
the  diiferences  between  the  observer's  positions  and  distances  of  a  num- 
ber of  stars,  with  those  measured  by  Dembowski  and  Asaph  Hall,  and 
by  other  particulais  bearing  upon  his  own  results.  For  several  of  the 
moie  interesting  bbiaries  the  following  epochs  are  given: 

Cantor   1888*68  234  3  5-56 

CCancri   1D84'28  67  0  0  94 

vLeonit   1884*98  91*4  0-66 

;  l^rn;,.  M^Jorto   IH84  41  249-6  1-92 

r  Virginia   1883  07  lo5ii  6-5J2 

42CoiiuRB«niii0M   l8tt*9S  198*1  0*66 

^Bootis   1884*45  966*6  3*65 

Another  important  series  of  double*8tar  measures  will  be  frmnd  in 
AitronamUohe  NaehiHckt$Hj  2684-85.  They  are  communicated  by  M. 
Perrotin,  of  the  Nice  Obs6rvatory ,  and  are  in  continuation  of  the  obser 
vationB  published  in  Nos.  2020  and  2608^60. 

The  series  of  mierometrical  measures  of  double  stars  made  at  tbe 
Temple  Observatory,  Bagby,  is  continued  in  a  Fourth  catalogue," 
pablished  in  volume  48  of  the  Memoirs  of  the  Royal  Astronomical  So- 
ciety. 

A  MU$e  of  systematic  errors  in  measures  of  (double  stars.^^l.  Bigonrdan 
{Bull.  Astran,^  i,  439)  has  recently  iwiuted  out  a  possible  cause  of  system - 
•tic  error  iu  observing  position  angles.  In  the  case  of  the  Secretau 
equatorial  of  0™  -305  aperture  of  the  Paris  Observatory,  he  finds  that 
the  diffractioii-riiigs  surroundiug  the  images  of  the  brighter  stars  are 
discontinuous;  so  that  when  the  objective  is  turned  through  180°  round 
its  optical  axis,  as  in  observing  east  and  west  of  the  meridian,  there  is 
suflScieut  ditferenee  in  the  relative  appearance  of  the  components  of  a 
double  star  to  cause  systematic  errors  in  the  observed  position-angles. 
And,  in  fuct,  trom  a  series  of  experiments  which  M.  Bigourdan  lias  car- 
ried out  with  tliis  instninient,  lie  iinds  that  there  are  considerable  dif- 
ferences in  the  [)osition-angles  measured  under  the  same  conditions  by 
the  same  obs<Tver,  and  within  a  few  minutes  of  each  other:  so  that  the 
line  joining  the  stars  martTes  much  the  same  angle  with  tiie  line  Joining 
tbe  eyes  (always  horizontal)  in  the  two  cases,  one  being  east  of  the]tier 
aud  the  other  west.  M.  Bigourdan  points  out  that  the  errors  cannot  bo 
eliminated  by  determinatioa  of  personal  errors  from  observations  of  arti- 
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ficlal  Stars,  siDce  in  these  latter  measores  the  stars  atone  are  moved, 
not  the  objective.  It  woold  be  desirable,  then,  for  observers  who 
possetts  telescopes  mounted  in  what  is  generally  known  as  the  ^'Oermaa'' 
jnanner,  and  having  such  a  defect  as  is  described  b^*^  M.  Bigonrdaa,  to 
liave  the  tube  of  the  telescope  made  movable  round  its  optical  axis, 
4uid  to  form  each  measare  of  position-angle  from  the  mean  of  six  made 
ID  mx  positions  of  the  objective  differing  by  OOo.  As  this  would  be 
practically  imiwssible  In  the  case  of  large  instruments,  M.  Higourdan 
suggests  that  ot)servers,  commencing  ii  series  of  observations  of  double 
stars  with  telescopes  of  any  considerable  sizp,  should  turn  the  objective 
tbixmgh  CIP  at  the  commencement  of  each  year  and  re  measure  the  same 
pairs  as  in  the  i>reccdin;j:  year,  and  to  continue  this  process  until  each 
pair  h;is  been  measured  in  the  six  ]K>8iU0DS  of  the  objective.  {Obserca- 
tory^  March ,  1  <S8,"). ) 

Pronjnn. — In  the  VierteljahrxHchrift  for  1884,  Herr  Sediger  reviews  a 
Avork  on  Procyon  by  L.  Struve.  The  work  is  a  discussion  of  two  series 
of  observations  of  Procyou  made  at  Pulkowa  since  1851,  and  has  ap- 
5ippc»ared  in  the  Memoirs  of  the  Academy  of  Sciences  at  St.  Petersbur;:. 
it  18  hard  to  tell  whether  these  observations  confirm  Dr.  Auwers'  result 
<a  drctilar  orbit  with  a  radius  of  l''  ()0) ;  they  appear,  on  the  whole,  to 
indicate  motions  of  a  smaller  amplitude. 

fi  Cygniy  Albireo. — The  December  number  of  IJAftrinumie  contains 
an  article  on  this  star  in  which  a  singular  mistake  occurs,  ft  Cygni  is 
Flamsteed's  6  Oygni,  and  M.  Flammarion  has  been  misled  by  this  cir- 
eamstance  into  identifying  it  with  Bode's  6  Cygni,  which  latter  star 
Professor  Ball  observed  tbr  annual  parallax  a  year  or  two  back,  and 
found  for  it  a  value  of  about  half  a  second.  The  star  observed  by  Pro* 
Pernor  Ball  is  called  6  (B)  Oygni,  as  being  the  second  of  the  pair,  6 
Cygni  being  a  double  star.  {Observatory.) 

YABIABLB,  RBW,  OB  TBMPOBABY  STABS. 

Oore'M  catalogue  of  suspected  variables.* — This  catalogue  may  be  re- 
^^arded  as  com  piemen  tai  to  the  Catalogue  of  Known  Variable  Stars,  by 
the  same  author,  which  was  read  before  the  lioyal  Irish  Academy,  Jan- 
4iaiy  28, 1884.  It  contains  a  list,  including  lettered  numbers,  of  «45 
«tarB  in  which  some  change  of  magnitude  is  suspected.  The  stars  are 
«abobu»d  in  order  of  Bight  Ascension  for  the  epoch  1880*0,  and  in  sep* 
;arate  columns  are  to  be  found  particulars  of  the  supposed  change  of 
magnitude  and  the  authority  on  which  the  supposed  change  rests.  In 
the  notes  and  observations,  by  which  the  catalogue  is  followed,  are 
l^iveu  particulars  of  the  history  of  each  star,  together  with  observations 
by  the  author  of  such  stars  as  have  received  attention  from  him.  The 

*  A  Catalo<;iHr  of  tiuspectcd  Vurial)l«>  .Stars,  with  Noten  uud  ObservatiooH.  By  J-  i^- 
Ottre,  M.  B.  I.  A.,  F.  H.  A.  8.   A  paper  read  befote  the  Royal  Irish  Academy,  May  Vit 
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work  is  accompanied  by  a  map  abowiDg  the  disthbution  of  known  and 
SQspected  variable  stars. 

A  catalogae  of  tbis  character  forms  a  valuable  working  cataiogae  for 
the  observer's  use.  By  further  observation  suspected  variation  will  in 
some  cases  be  proved  to  be  real,  and  the  stars  claim  a  place  in  a  eata> 
logne  of  known  variables.  A  claim  of  this  kind  might  indeed  already 
be  made  in  the  case  of  Nos.  234, 455,  and  G36  of  Mr.  Gore's  list.  It  may 
jost  be  mentioned  in  passing  that  the  place  of  No.  234,  U  Gania  Minorls 
is  incompletely  given  in  the  catalogue.  Its  more  exact  place  for  1880 
is  B.  A.  7^  34"  49* ;  Decl.,  +  8^  dQ''5.  There  are  other  casee  in  whicb^ 
though  the  period  is  as  yet  indetemiinate,  the  fact  of  variation  and  ita 
amount  may  be  stated  with  some  confidence.  On  the  other  haod^  Ibr* 
tber  observation  may  tend  to  throw  a  doubt  on  the  suspicion  of  change 
in  the  case  of  other  stars,  and,  a.s  our  author  observes,  these  uintit  of 
t'onrse  Ih'  removed  from  future  eatalogues."  In  the  notes  lo  No.  I'SI^of 
liis  catalogue,  a  llj-drap,  Mr.  Gore  quotes  remarks  bv  SirJohn  II<'rs<;h('l, 
Dr.  Schmidt,  and  Dr.  (iould  to  the  eflect  that  the  supposed  variability 
of  this  star  uuiy  possibly  bo  due  to  the  iutbieiice  of  its  ru(bly  color  oii  i  lie 
estimates  of  its  bri^^litness.  Is  it  not  possible  that  the  etlcct  of  color  on 
estimates  of  ma^uitude  as  respects  different  observers,  or  the  same  ob- 
server at  difiereut  times,  has  hardly  received  so  much  attention  as  it  de- 
serves I 

Large  as  is  the  number  of  stars  included  in  Mr.  (ion  's  catalogae, 
further  additions  might  be  made  to.  it.  Comparing  it,  for  instance, 
with  the  tables  of  sospected  variables,  extracted  from  Mr.  Chaudler'» 
QtipubliBhed  catalogue,  by  Professor  Pickering,  and  printed  in  hi» 

Recent  observations  of  variable  stars''  in  the  Proeeedings  qJ  the 
AmeHean  Academy^  we  find  some  thirty  stars  which  are  not  included 
in  Mr.  Qore^s  list,  and  it  is  probable  that  others  might  be  found  in 
other  qaarteis  also.  Indeed,  the  experience  of  most  variable-star  ob- 
servers would  probably  suggest  the  view  that  cases  of  slight  bol  dis- 
tinctly recognizable  light  variation  are  relatively  nnmerous. 

A  WOTd  in  regard  to  No.  445  in  the  catalogue  may  possibly  help  to 
avert  the  chance  of  a  little  oonfbsion  in  the  fiitnre.  This  star  waa  en- 
toed  as  U  Bootis  in  Professor  Soh5nile1d'to  first  catalogue  of  variable 
stars,  but  was  rejected  by  him  in  his  Ziceiter  Catalog.  There  is 
another  star  called  U  Bootis  by  Mr.  Buxendell,  in  a  pajier  in  the  Jf«/»- 
eheitter  Lit,  and  Phil.  Soc.  Proceedings^  vol.  21,  No.  U,  the  j)lace  of  wlii»-h, 
brun<;ht  up  to  1880,  is  R.  A.  48"^  47«;  Decl.+  l.S^  lO'-O.  This  st:ir 
has  a  period  of  175-5  days,  with  a  range  of  magnitude  from  aboat  l-i  .> 
at  minimum  to  about  0-2  at  maxiinmii. 

In  conclusion  we  commend  to  the  attention  of  all  who  are  interested 
in  the  subject  of  variable  stars  a  work  the  pre])aration  of  which  must 
have  entailed  on  the  author  a  considerable  amount  of  labor  both  aa 
compiler  and  observer.  {Nature.) 
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New  variable  in  Vulpeeula. — ^Mr.  Edvin  F.  Sawjer  bas  foond*  that 
the  star  D  M.  +  27<',  3800  is  an  interestiDg  variable  of  the  7  Aqail» 
type.  From  a  preUminary  redaction  of  the  few  observations  thos  for 
obtained  a  light  curve  bas  been  formed,  indicating  strougly  that  the 
period  will  not  vary  much  from  4^  days.  The  approximate  limits  of 
fluctaation  are  from  5*5  to  6*7  mag.  The  star  is  not  in  Argelander's 
Uranometria  Xova;  in  Ueis  it  is  6*0;  in  Harvard  Photometry  and  the 
Durchtnusterung  (M.  It  is  close  to  the  star  32  Vulpeciila',  wbich  has 
been  suspected  of  variability.  The  position  of  the  new  variable  for 
1885-0  is:  R.  A.  20»>  45'"  19»-4  ;  Dec!.  +  270  42'-3. 

Xrw  variable  in  Cttm. — Mr.  Sawyer  also  reports t  a  new  variable  in  the 
constellation  Cetus.  The  star  wius  tirst  observed  on  December  16, 1884, 
and  noted  as  7th  magnitude.  On  January  10,  1885,  it  had  decreavsed 
about  a  magnitude  in  brightness,  and  by  February  10  it  was  barely 
visible  in  a  field-glass,  or  it  was  of  about  0-0  magnitude.  An  observa 
tion  on  March  5,  by  Mr.  Sawyer  and  Mr.  Chandler,  with  a  6  inch  equa- 
torial, made  the  star  of  10^  magnitude.  The  position  for  1855-0  is : 
K.  A.  2»»  26°'  45";  Decl.  — 13°  47',  and  the  star  appears  to  be  identical 
with  S.  DM.  —  1 30,  479.    [Antron  Xachr.,  2691.) 

Variability  0/  J)  M, — lo,3553. — Dr.  Valentiner,  director  of  the  Karls- 
ralie  Observatory,  has  detected  a  slight  variation,  of  about  0*6  magni- 
tude, in  the  brightness  of  this  star* 

ForioMe  in  Una  Iflnor.— Dr.  Safiurik  has  carefhlly  observed  a  star 
given  in  ProliMSor  Pickering's  second  list  of  stsrs  with  remarkable  spec- 
tra and  .there  noted  as  variable;  and  he  has  found  a  mean  period  of  337 
days  with  the  epoch  of  max.  1883  August  1,  epoch  of  min.  1883  Novem- 
ber 28.  The  star  is  red,  and  gives  a  banded  spectrum.  Professor  Sa- 
farik  has  designated  it  Ursse  Minoris,"  as  the  first  variable  known 
to  him  in  the  constellalion  Ursa  Minor. 

Observations  of  variable  stars  in  1884. — In  the  Proe.  Amer,  Acad.^  vol. 
XX,  p.  393,  Professor  Pickering  gives  a  concise  but  clear  view  of  the 
progress  of  observations,  in  Europe  as  well  as  in  America,  of  this  inter- 
esting class  of  objects  during  the  year  1884.  The  following  observers 
have  co-operated  with  Harvard  College  in  this  important  branch  of  as- 
tronomical research,  viz,  Backhouse  an«l  Knott  in  England ;  Dun<^r, 
Hartwig,  Safarik,  and  Wilsing  on  the  continent  of  Europe;  Eadie,  Fla 
gen,  Parkhurst,  and  Sawyer  in  the  United  States.  Professor  Pickering 
gives  a  list  of  about  150  variables  which  have  been  observed  during  the 
year,  with  the  number  of  nights  on  which  each  star  was  observed  by  the 
astronomer  whose  designation  is'  attached  to  the  number.  It  is  hoj)ed 
that  observers  of  variable  stars  will  continue  to  furnish  accounts  of  their 
work  during  each  year  a;s  soon  as  possible  after  its  close.  It  is  desira- 
ble that  these  accounti^  should  be  received  at  the  Harvard  College  Ob 
servatory  as  early  as  February  1  of  the  following  year.  {Observatory.) 

*  AUnm^NMhr,,  8704.  i     i  Astron,  Nackr.,  9000, 
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2!le  new  sfiur  in  the  grmi  neMa  of  Andromeda, — ^Tbe  astronoimcal 
«vent  that  attracted  the  most  widespread  attention  in  the  year  1885,  or 
perhaps  in  aeveral  years,  was  the  telegraphic  annonncementy  on  August 
31,  by  l>r.  Hartwig,  of  the  Dorpat  Observatoryi  of  his  discovery,  on  the 
previous  evening,  of  a  new  star  in  the  great  nebnhi  of  Andromeda. 

The  following  account  of  this  ^^Nbva  Andromedft"  is  taken  from  a 
paper  *read  by  Prof.  Asaph  Hall,  at  the  meetiDg  of  the  Philosophical 
Society  of  Wasbington,  on  February  13, 1886.  Further  details  of  the 
observations  must  be  deferred  to  another  report.  * 

Dr.  Hartwig  "  had  en8[)ected  some  change  in  the  nebala  as  early  as  the 
20th  of  August,  but  bad  weather  jind  a  lack  of  instruinental  menus  for 
making  the  matter  certain  deferred  the  announcement  until  the  31st. 
From  the  various  estimates  at  that  time  the  star  was  probably  a  little 
brighter  than  the  7th  magnitude,  or  just  below  the  limit  of  visibility 
to  the  naked  eye.  The  announcement,  of  course,  turned  a  host  of  ob- 
iservers  to  the  new  star,  and  manj'  erroneous  estimates  and  statements 
were  made.  Some  observers  estimated  the  brightness  far  too  great, 
4ind  several,  on  account  of  errors  in  the  observations,  announced  that 
the  new  star  was  moving  with  an  eDormons  velocity.  It  required  the 
lapse  of  a  few  weeks  to  clear  away  and  correct  all  this  error. 

Alter  Dr.  Hartwig's  announcement  it  appeared  that  several  others 
bad  seen  the  new  star,  but  for  some  reason,  perhaps  want  of  familiarity 
with  this  nebolaand  lack  of  confidence  thatanew  star  had  really  appeared, 
they  did  not  make  a  public  announcement.  Thus  the  Baroness  Pod- 
manicsky,  of  Eastern  Hungary,  saw  the  new  star  on  August  23  or  23 
with  a  d}-inoh  comet-seeker,  and  called  the  attention  of  a  visitor  to  it, 
but  they  do  not  seem  to  have  been  certain  that  the  ol^ect  was  new.  This 
lady  looked  at  the  nebula  on  August  18,  and  did  not  see  the  new  star. 
Kr.  H.  8.  Moore,  of  McEanney,  Tex.,  saw  the  new  star  on  August  30. 
The  circumstances  indicate  that  this  is  a  bona  fide  observation.  A  really 
independent  discovery  was  made  by  Freiherr  von  Spiessen,  of  Winkel, 
in  Bheingan,  who  fonnd  the  new  star  on  August  30.  •  -  •  Mr.  Isaac 
"W.  Ward,  of  Belfast,  Ireland,  claims  that  he  saw  the  new  star  on  August 
19,  when  it  was  of  the  9^  magnitude.  Finally,  Prof.  Ludoric  Grelly,  of 
Bouen,  says  that  he  saw  the  new  star  on  the  17tli  of  August,  and  sliowed 
it  to  several  friends  and  visitors.  On  the  other  hand,  Mr.  Teni]>el,  of 
Florence,  Italy,  who  has  done  much  work  on  nebuhe,  and  who  is  well 
acquainted  with  the  great  nebula  of  Andromeda,  says  tiiat  lie  is  con- 
fident that  there  was  no  star  in  the  place  of  the  new  one  which  was 
easily  visible  in  his  telescope  on  the  loth  and  IfUh  of  August.  This 
testimony  is  important  and  serves  to  tix  the  time  of  the  ap})earanceof  the 
«ora,  or  at  least  the  time  it  became  an  easy  object  in  lelescox>es,  within 
very  narrow  limits.  This  time  must  have  been  between  the  16th  and 
20th  of  August,  1885*  It  is  ])robable  that  the  star  increased  rapidly  in 
brightness,  since  on  August  31  it  was  of  the  7th  magnitude.    It  never, 

*  See,  alM,  Amtr.  J.  SeL,  3  aer.,  toL  31,  p.  S99^-303. 
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I  think,  became  mnob  brighter,  tboagh  statements  were  made  early  in 
September  that  it  wm  of  the  2d  or  3d  magnitade  aod  easily  visible  to 
the  naked  eye.  Its  dimination  of  brightness  began  aboot  August  31^ 
and  has  gone  on  pretty  steadily  until  the  present  tike  [Febraary, 
1886].  .  .  . 

"  At  first  the  position  of  the  new  star  was  confounded  with  that  of  the 
bright  point  of  the  nebula,  and  as  this  mistake  added  interest  to  the  dis- 
ooveiy  it  was  some  time  before  it  could  be  generally  correeted.  -  -  • 
Th»  assumption  of  auy  intimate  physical  connection  of  the  new  star  with 
the  nebula  has  been  given  up  by  Vogel,  of  Potsdam,  and  Hass^berg,  of 
Polkowa,  who  have  examined  its  spectrum.  Within  the  limits  of  this 
nebula  there  can  be  oonntecl  from  fifteen  hundred  to  two  thousand  tele- 
scopic stars,  and  one  of  these  has  j)rove(l  to  belonjrto  the  class  of  temi)o- 
nirv  stars,  so  called,  of  which  we  have  records  of  from  20  to  30.  What 
caus(\s  thcscstars  suddenly  tofiaineout  and  then  tofa«lc  {gradually  away 
we  do  not  know,  and,  so  far  as  I  know,  there  is  hardly  a  plausible  tlieorv. 

"I  firstsaw  tlie  new  staron  September  (>,  when  its  magnitude  seemed 
to  me  7^.  and  the  star  had  a  decidedly  ruddy  tinge.  This  color  lasted 
but  a  few  weeks,  and  as  the  star  grew  fainter  it  became  of  a  white 
color.  My  observations  have  been  continued  until  February  7  of  the 
present  year,  and  probably  the  star  will  be  visible  in  the  26-inch  refract 
or  after  the  present  moon  has  passed.  It  is  now  very  near  the  limit  of 
visibility  in  our  telescope,  or  of  nearly  the  16th  magnitude.  l?he  passage 
fh)m  the  7th  magnitude  to  the  16Ch  corresponds  to  a  very  great  chaugo 
of  brightness,  since  it  is  the  passage  from  the  limit  of  visibility  to  the 
naked  eye  to  that  in  a  26-inoh  telescope.  Several  hypotheses  were  pro- 
posed to  account  for  this  wonderful  star,  and  one  that  seemed  to  me  quite 
ingenious  is  that  of  Mr.  Monok,  of  Ireland,  who  assumed  that  this  star  is 
one  of  the  swiftly-moving  ones  that  in  rushing  through  the  nebula  bad 
been  set  on  fire,  like  a  meteor  in  our  atmosphere.  Led  by  some  such 
suggestion,  and  also  by  that  of  Professor  Peters  that  it  would  be  inter- 
esting to  test  the  parallax  of  such  a  star,  on  September  29  I  began  some 
measures  of  the  new  star  by  referring  it  by  msans  of  polar  os-otdinatea 
to  a  known  star  of  the  11th  magnitude,  distant  from  it  a  UttlB  less  than 
2^  •  •  •  I  do  not  think  my  measures  show  any  proof  of  a  parallax, 
though  they  indicate,  perhaps,  a  diminution  of  the  distance,  and  even 
this  may  be  sufficiently  accounted  for  by  variations  in  the  li«rht  and 
color  of  the  new  star,  since  such  variations  would  b«3  likely  to  aii'ect  the 
measures.    -    -  - 

*'The  great  nebula  of  Andron)eda  is  easily  visible  to  the  naked  eye^ 
and  doubtless  it  was  known  to  the  astronomers  of  very  ancient  times. 
Those  astronomers  watched  the  heavens  with  unaided  vision  much 
more  carefully  than  do  modern  astronomers,  and  they  were  far  better 
acquainted  with  the  constellations.  The  old  astronomers  had  a  theory 
that  this  nebula  was  variable  hot  It  in  form  and  brightiu'ss.  They  had 
'  poor  means  of  Judging  of  its  form,  but  it  is  possible  that  their  esti- 
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mate  of  brigbtness  may  be  more  trastwortby,  and  tbat  our  new  star  may 
be  an  old  variable  wbioli  has  appeared  before,  canaing  the  nebola  ap- 
pirently  to  vary  in  brightneaa."  •  •  • 

The  new  itar  near  x'  Orionis,'^Mr»  J.  E.  Gore,  of  Beltra,  Bally«a(lare, 
Ireland,  discovered  oo  D<>cember  13  a  reddish  star  of  about  the  Gth 
DagDitnde,  following  x'  (^)  Ononis  by  abont  a  minute  and  a  half  of 
time,  nearly  in  the  same  panUlel.  Drs.  Gopeiand  and  Becker  observed 
it  ar  Dnn  Echt  on  the  16tb,  and  found  it  to  be  of  the  6}  magnitude  and. 
of  an  orange-red  color.  They  remaric :  It  has  a  very  beautiful  banded 
ipectrum  of  the  third  tj|)e,  seven  dark  bands  being  readily  distin- 
gnisbed  with  the  prism  ^  the  bright  intervals  seem  fall  of  bright  lines, 
eipecially  in  the  green  and  bine."  M.  C.  Wolf  has  also  examined  the 
spectmm  of  this  remarkable  star  at  the  Paris  Observatory ;  be  finds  it 
to  be  of  a  totally  different  character  from  those  of  the  stars  which  un- 
derwent such  f^rent  outbursts  of  brilliancy  in  the  constellations  Corona 
and  Cyguus  in  the  years  ISGO  and  1S7G,  n^spectivcl^  ,  iiiid  presenting,  in 
fact,  a  great  .similarity  to  the  spectrum  of  that  cxtraordiuarily  variable 
t^tar  kuowu  a6  Mira  or  Ceti. 

SPECTRA  OF  STABS. 

SUarMwith  ipeotraoftke  tMrd  fjoM.-— ^'Professor  Dnn^  has  published 
an  ivpMtant  catalogue  of  stars  having  banded  ^eetra.  Following 
Pnfetsor  Vogel's  daasifieation,  he  prefers  to  regard  the  spectra  with 
bands  ilAding  away  towards  the  violet  as  a  subdivision  of  the  same  type- 
as  those  in  which  the  bands  fade  away  towards  the  red,  rather  than, 
with  Seochi)  to  make  them  into  a  separate  oKass.  Dun^s  type  III 
tbeiefiore,  comsppads  to  Ssechi's  third  type,  and  his  III  b  to  Secchi'a 
fourth  type.  Pnfeasor  Dun^r's  i)uri)osein  formiug  this  catalogue  is  to> 
anpply  the  means  for  future  observers  to  detect  dianges  in  these  speotra, 
ahould  any  such  occur,  for,  as  he  points  out,  these  stars  are  probably  in 
•  very  advanced  sUite  of  develoi)raent,  and  we  may  therefore,  perhaps^ 
hope  to  discover  some  day  changes  in  their  spectra,  wliich,  caretully 
ttndiedf  may  lea<l  to  important  results  as  to  the  nature  of  suns.  Tiiey 
are  the  more  interesting,  also,  because  variable  stars  of  long  period 
iwually  belong  to  this  class. 

"With  this  view  Professor  Dun(l'r  hiis  carefully  examined  all  the  knowu 
objects  of  tliis  type  which  are  visible  in  his  latitude,  and  for  which  the 
optical  means  at  his  conunand  were  sufficient,  and  he  has  catalogued 
-J7  stars  of  type  III  a — that  is,  with  baudsshading  off  towards  the  red« 
and  55  of  type  III  6,  with  bands  shading  off  in  the  opposite  direction. 
An  important  section  follows,  giving  a  list  of  stars  which  different  as 
tronomers  have  regarded  as  belonging  to  the  tbinl  class,  bat  which 
DsB^  eaimoi  so  classify.  Only  in  a  very  tew  instances,  however,  is 
these  any  good  reason  to  suspect  a  change  in  the  spectmm.  In  the 
great  suyority  Secehi,  whose  observations  supply  most  of  these  cases  of 


Digitized  by 


26 


fiCIENTIFIC  RECORD  FOR  1885. 


^disorepaDcy,  had  himself  at  one  time  or  another  registered  the  star  as 
beiDg  of  the  second  type,  i.  without  hands,  or  else  had  espeelally  re- 
marked on  the  extreme  lieehieness  of  the  bands  which  he  thonght  he 
^w.  There  are,  however,  three  stars  observed  bj  IVAnest  tot  which 
the  evidence  of  change  seems  stronger,  viz,  Lai.  24034,  D  M.  +  6(P, 
1461,  and  DM.  +  36o^  2772.  Professor  Dnn^r  has  also  failed  to  find 
<8chjellemp  249,  which  is,  perhaps,  a  loug  period  variable,  and  he  draws 
«pecial  attention  to  B  ADdromedm,  a  star  the  spectrom  of  which, 
tbongb  of  type  III  a,  presents  some  very  marked  peenliarlties.  Great 
care  has  been  taken  in  the  determination  of  the  position  of  the  bands  in 
the  different  spectra.  It  is  clear,  lus  many  spectroscopists  have  already 
observed,  that  the  bands  of  type  III  a  occupy  the  same  positions  in  all 
the  spectra  of  the  type,  and  the  same  is  true  for  the  bauds  of  type  III 
J>.  With  regard  to  the  former  class,  the  sharp  dark  edges  on  the  more 
refrangible  sides  of  the  bands  generally  coincide  with  strong  metallic 
lines.  Thus  one  of  the  most  prominent  bands  is  terminated  by  the  b 
lines  of  magnesium.  The  nature  of  the  connection  l>e t wee ii  t  lie  bauds 
and  these  metallic  lines  is  not  at  all  clear  at  present,  the  symnu'trical  ar- 
rangement of  the  bands  seeming  to  suggest  that  they  are  due  to  some 
^ne  substance  rather  than  to  several.  The  three  principal  bands  of  the 
«pectia  of  the  other  type  Professor  Dan6r  considers  to  be  unmistakably 
those  of  a  carbon  componnd,  and  to  correspond  to  the  bright  bands  bo 
familiar  in  the  spectra  of  comets.  The  determinations  of  the  wave- 
lengths of  the  bands  in  spectra  of  this  type  are  necessarily  not  qaite  so 
accarate  as  those  of  the  bands  in  spectra  of  type  III  a,  bat  if  Professor 
Doner's  measnres  are  accepted,  this  most  important  correspondence 
jnay  be  considered  fhlly  established.  But  apart  from  the  value  of  these 
measures.  Professor  Don^r^s  catalogae^  with  theftill  and  clear  descrip- 
tions he  has  appended  to  every  star,  will  be  of  the  utmost  service  to 
fhtare  observers  of  these  interesting  and  beantiftil  ottlects."  {Ohgerva- 
4iprffj  November,  1885.) 

BrigM  Unei  iit  steUar  spsotro.— Mr.  O.  T.  Bhf«rman  has  continued  his 
!re8earches  on  the  spectra  of  y  Oassiopeiie  and  fi  Lyrce,  and  announces  in 
the  Ameriean  J&umal  of  sdmee  fbr  December  the  discovery  of  no  fewer 
than  fifteen  bright  lines  in  the  spectrum  of  the  former  star  and  sevepteen 
in  that  of  the  latter.  The  lines  seen  in  y  Oassiopeim  are  as  fellows :  H<r, 
A  6356,  6160,  D3,  X  6840,  6567-5,  6422,  6809-8,  5167-5,  4990,  H/3,X  4623, 
H;',  X  4180,  and  Hd,  bright  lines;  and  X  6280,  5760,  5020,  4920,  4673'5, 
and  3993.  dark  lines.  The  bright  lines  agree  closely  in  i)osition  with 
the  principal  lines  observed  by  Professor  Young  in  the  Hpectruin  of  the 
chromosphere.  Mr.  Sherman  has  also  examined  a  large  nuinbcr  of 
other  stars,  and  Hn  each  cme  many  or  lew  bright  lines  have  been  steu, 
lines,  so  far  as  I  know,  formerly  unsuspected  '  It  is  clear,  if  Mr.  Sher- 
man's observations  can  be  satisfactorily  confirmed,  that  we  have  here 
a  moat  important  discovery  \  but,  looking  to  the  fact  that  these  stars 


Digitized  by  Google 


ASTRONOMY.  37 

have  probably  been  frequently  observed  by  experienced  spectioscopiste 
witboai  any  bright  lines  being  detected  in  them,  whilst  a  false  appear- 
ance of  bright  lines  is  readily  prodnced  In  stellar  spectra  nnder  certain 
drenmstanoes,  it  woold  appear  hazardons  to  accept  Mr.  Sherman's  re* 
<Dlt  withoat  Ihrther  evidence."  {Nature^  December  17, 1885.) 

Ferioflic  rariaUom  in  the  tpeetmm  of  ft  Lyres, — Herr  von  Gothard  re- 
ported last  year  {Bull.  A%tfOii^  I,  p.  211)  the  appearance  of  the  brilliant 
lio6B«  which  bad  not  been  seen  for  some  time,  in  the  8pectra  of  y  Cassi- 
opeis  and  p  LyrsB.  During  the  year  he  has  been  able  to  prove  the 
periodic  variability  of  the  line  Ds  in  the  spectrum  of  fi  Lyne.  The  period 
aens  to  be  very  short,  and  is  probably  about  7  days.  The  hydrogen 
IiM  my  also,  bat  their  variation  is  less  pronoanced.  The  speotnun  of 
y  (Mopei»  also  offers  some  indications  of  analogous  variations. 

PSOPBB  MOnOH  OF  STABS. 

f^tnr^  in  rapid  motion. — The  small  vahie  of  the  parallax  of  40  Eridaiii 
{Science,  vi,  358),  combined  with  its  hirj^e  proper  motion  (4"'10),  brings 
it  ioto  prominence  as  the  third  or  fourth  of  the  stars  moving:  rapidly 
across  our  line  of  sight.  Since  a  list  of  these  stars  seldom  appears  in 
works  ou  popular  astronomy,  we  give  below  the  proper  motions  //,  the 
parallaxes  tt,  and  the  resulting  velocities  v,  in  miles  i>er  second  across  our 
line  of  sight,  of  the  eight  stars  which  head  the  list  in  the  order  of  veloci- 
ties. The  method  of  deriving  the  velocities  is  of  course  very  simple. 
If  a  star's  annual  proper  motion  equals  its  parallax,  it  moves  across  our 
line  of  sight  each  year  a  distance  equal  to  the  semi-migor  axis  of  the 
earth's  orbit.  (How  much  it  moves  to  or  from  us  can  only  be  told  by 
the  spectroscope.)  Therefore,  since  this  motion  increases  directly  as 
ftnd  mversely  as  we  have  for  the  annual  motion  across  the  line  of 
flight— 

vt  =  a-- 
n 

«» esUmg  #  IKt5  million  miles,  and  t  the  number  of  seconds  in  a  year, 
^bave  fox  the  vdodty  in  miles  per  second— 

Of  course,  the  proper  motions  below  are  much  more  accurately  known 
^  the  parallaxes,  and  where  the  latter  are  small  the  values  of  «  are 
emspondlngly  uncertain.  The  authorities  for  the  adopted  values  of  n 
tte  given  in  the  column  following  them.  In  the  case  of  40  o*  Eridaui, 
*6  have  weighted  Gill  and  Hall  2  and  1  respectively,  as  the  fbrmer  de- 
taiioation  was  made  under  much  the  more  favorable  conditions,  and 
WBts  upon  two  comparison  stars.  The  latest  values  of  Hall  and  Hall 
fiwttlCygni  are  practically  iilentical.  The  probable  errors  of  all  the 
"•lues  of    are  generally  less  than  U"  U2. 
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BUkr'b  name. 


Authority. 


Groom  bridge  1830 

Lacaille  93Sd  

40o!2EridaDi  

fEriilatii  

e  Indi  

La]ande  21*258 .... 

(51  Cygni  

Lalande  21185  


7" -05 

6  -96 

4  -10 

3  -10 

4  tja 

4  '40 

5  -2:? 
4  -75 


0"  09    I  Briinnow  

0  -285  I  Gill  

0  -185  ,  Gill  and  Hall. 

n   14  Elkin  

0  -22     Gill  and  Elkin 

0  -27  Auwt-r.s   

0  -48  Hall  and  Ball 
0  -50  Wiunecke  


230 
71 

65 

62 
48 

5h 


Tbe  first  will  be  recognized  as  Xewoomb's  runaway  star,"  so  graph* 
ically  described  in  bis  Popular  AstTonomy;  but  it  will  be  seen  that  the 
otbers  bave  velocities  wfaicb  are  at  least  comparable  witb  that  of  Qroom- 
bridge  1830,  and  indicate  momenta  tbat  represent  vast  amounts  of 
^'oergy.  The  discovery  of  hage  suns  like  our  own  rushing  through 
space  with  these  great  velocities  is  a  matter  of  more  than  usual  intereRt 
just  now,  firom  the  fact  that  Mr.  Denning's  claimed  discovery  of  fixed 
meteor-radiants  has  raised  the  question  as  to  the  possible  existence  of 
broad  swiftly  fly  lug  streams  of  meteorites  In  interstellar  space,  moving 
with  velocities  entirely  beyond  the  control  of  our  snn,  and  so  broad 
tbat  it  takes  the  solar  system  some  years  to  pass  through  them.  (Aii 
annual  parallax  of  !<>  in  a  meteor-radiant  corresponds  to  a  velocity  of 
over  1,000  miles  per  sew>iid  for  the  rjeteor  stream.)  The  idea  of  such 
streams  moving:  with  such  velocities  is  a  startling  one,  and,  if  shown  to 
be  true,  gives  a  very  vivid  idea  of  tlie  forces  actiujr,  or  wlii(!li  liav<» 
acted,  in  stellar  space,  ft  seems  at  tirst  highly  improbable  that  siuli 
can  be  the  case,  but  with  the  hard  facts  of  Groonibridge  1830  and  these 
otluT  swiftly  Hying  suns  staring  us  in  the  face,  the  idea  is  worth  con- 
sidering, at  any  rate.  If  these  suns  are  the  i)roducts  of  condensation 
due  to  central  attraction,  so  that  the  luminous  energy  by  which  they 
reveal  themselves  to  us  was  once  energy  of  translation,  it  is  no  violent 
assumption  to  suppose  that  some  of  their  constituent  parts  were  ouce 
moving  with  much  greater  velocities  than  that  of  the  present  whole. 
In  fact,  the  man  who  should  claim  as  a  possibility  that  space,  contains 
broad  belts  of  small  particles  moving  with  velocities  which  are  the  result- 
ant of  all  the  forces  acting  on  them  since  primeval  chaos,  and  which  have 
not  yet  been  gathered  into  the  control  of  any  of  the  stellar  systems  among 
which  they  are  sweeping,  would  find  much  to  confirm  his  ideas  in  tnese 
giant  swiftly  flying  suns.  The  question  is  certainly  of  sufficient  interest 
and  importance  to  call  for  a  thorough  overhaulingof  the  present  methods 
of  determining  meteor-radiants,  for  probably  most  astronomers  would 
to-day  be  disposed  to  deny  in  toio  the  existence  of  tbe  greater  part  of 
these  so-called  radiant-points."  (H.  M.  Paul,  Seienee,  November  27, 1885.) 

Star  with  large  proper  motUm  in  SeiUptar, — Dr.  Oould  has  noticed  a 
case  of  large  proper  motion  in  a  star  in  Sculptor,  barely  of  the  8th  mag- 
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Ditade  (B^  A.  =23i>  58»,  Decl.  =  — 37<'  58').  It  appears  to  have  a  proper 
modon  of  +  0^483  and  —  2''-45,  or  e"*21  in  the  arc  of  a  great  eliele. 
This  motioD  is  only  less  than  that  of  Groombridge  1890  (7"<03),  and  that 
of  Lacaille  9352  (6"'96),  which  precedes  the  star  in  question  by  1^  and  is 
upon  nearly  the  same  parallel.  The  star  is  nnmbered  1584  in  Hour  xzm 
of  the  Oordoba  Zone-Oatalogoe. 

Proper  moUon  of  LaHande  16616..— Professor  Frisby  has  foond*  a  proper 
motion  of  ^0HN»20  dL  0^)613,  in  right  ascension  and  — <K'-3619  i:  0''*0048 
in  declination  for  this  star,  fyom  observations  of  Lalande,  Argelancler, 
Kobinsoo,  and  Washington  transit-circle  observations  iu  the  years  18S1 
aud  1882. 

A  larfje  i)roper  motiou  has  been  detecited  l)y  Ilerr  Berbericli  in  the 
star  Weisse  X  lOlil ;  and  Professor  Porter  has  called  attention  to  proper 
motions  iu  tlie  stars  Lalande  IJOOoO  and  24423. 

Proper  motions  in  the  Pleiades. — Professor  Pritcbard  lias  published  in 
the  forty  eighth  volume  of  the  Memoirs  of  the  Royal  Antronomical  So- 
ciety a  pajyer  of  sonic  50  pa^jes,  "  On  the  relative  prr)per  morions  of 
forty  stars  in  the  Pleiades,  determined  from  micrometiic  and  merid- 
ional observations.^ 

MotioriM  of  stars  in  the  line  of  sight.— ^'^  For  the  past  ten  years  the  Royal 
Observatory  of  Greenwieh  has  been  assiduoosly  observing  the  spectra 
of  more  than  50  of  the  brightest  stars,  for  the  pnr])ose  of  deterniin 
ingthe  velocity  of  their  motions  toward  or  from  the  earth  in  the  'line 
of  sight' — the  line  joining  the  earth  and  star.     The  reports  of  the 
astronomer  roynl  have  given  the  annual  results,  but  no  generni  exhilii- 
tion  of  the  jiresent  state  of  the  question  has  been  made  until  lately, 
^^hen  Mr.  Maunder,  the  observer,  has  collected  thero  in  an  interesting 
paper  in  the  Observatory.   Mr.  Maunder  points  out,  in  the  first  place, 
that  the  conclusions  which  are  drawn  are  worthy  of  confidenee  in  spite 
of  the  extremely  small  displacements  of  the  spectral  lines  npon  which 
tbey  depend.  The  entirely  independent  researches  at  Greenwieh  and 
tbose  of  Dr.  Hnggins  and  Dr.  Vogel  mntnally  confirm  each  other ;  and, 
Doreorer,  if  the  method  is  applied  to  the  measurement  of  the  differenice 
between  the  velocity  of  approach  of  the  two  limbs  (edges)  of  the  snn  or 
Japiter,  the  results  are  consistent  with  what  we  know  of  the  rotation- 
times  of  these  two  bodies.  We  can  compute  exactly  how  ftot  one  limb 
^  the  snn  is  approaching  ns,  and  how  ftist  the  opposit<)  limb  is  moving 
Mray;  and  these  same  quantities  can  be  determined  by  the  spectro- 
ioopic  methods  with  snbstantially  the  same  results.  Hence  the  spec- 
^^vowopic  determinations  of  the  velocity  of  a  body  in  the  line  of  sight 
"••y  he  fiiirly  said  to  belong  to  exact  astronomy.    The  directiofis  and 
the  Velocities  for  some  fifty  stars  have  been  thus  <let«'rnnned  :it  (ireen-  * 
^ch  by  measures  exteinling  over  several  years.    \  elocities  of  thirty 
'^forty  miles  {wr  second  are  not  nncomuion.    A  velocity  of  less  than 
t^QiDiles  corresponds  to  such  a  small  displacement  that  its  delermina- 

*  Atlrm  Nwihr,,  8663. 
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tioii  becomes  difficult.  The  case  of  Siriiis  is  an  interesting  one,  from 
the  fact  that  its  motion  has  chaiij,a»(l  from  a  recession  of  21  miles  i)er 
8eix>ud  iu  1S75-'7G  to  an  approach  of  21  miles  per  secoad  in  1884.  The 
pioof  is  veiy  clear,  the  separate  years  giving: 


1876  21  miles  per  seoond }  reoessioD 

1877   23  miles  per  aeoond;  reeession 

1879   15  miles  per  second ;  recession 

1880  11  miles  per  second;  recession 

1881  2  miles  per  second ;  recession 

1882    .  5  miles  per  second ;  approach 

1883  19  miles  per  second;  approach 

1884    21  miles  per  second  j  approach 


'^But  the  interest  of  this  research  is  not  in  accnmulating  data  as  to  the 
motion  of  individual  stars,  however  important  this  may  be.  The  real 
point  is,  what  light  does  this  method  throw  npon  the' theory  that  the 
sun,  with  the  whole  solar  system,  is  moving  toward  the  constellation 
Heronles  at  a  rate  of  some  590,000,000  miles  per  annum  t  Attempts 
have  been  previously  made  to  show  that  the  spectroscopic  data  conflra 
the  theoiy,  which,  indeed,  has  a  fhirly  firm  basis  on  other  grounds. 
Mr.  Maunder  declares  that  these  attempts  are  premature,  and  that  the 
spectroscopic  data  are  as  yet  insnificient.  So  &r  as  they  go,  they  rather 
indicate  a  motion  toward  a  Aquarii.  <  Still,  if  the  sun's  speed  be 
small  compared  with  the  average  speed  of  the  stars. observed,  there  is 
nothing  in  the  observations  incompatible  with  the  generally  accepted 
direction.'  Mr.  Maunder  points  out  the  fact  that  Greenwich  Observa- 
tory is  the  only  observatory  prosecuting  these  researches,  which  demand 
a  refined  spectroscope,  a  large  telescope,  and  a  very  clear  and  quiet 
atmosphere — conditions  all  lacking  at  the  Royal  Observatory.  He  ex- 
presses the  hope  that  the  observatories  of  Nice  and  Melbourne  may  de 
vote  their  large  telescopes  to  this  work.  In  America  we  have  several 
large  refractors  admirably  suited  for  the  work,  and  it  is  to  be  hoped 
that  some  of  them  may  be  exclusively  devoted  to  it"  (Natkm^  June 
11, 1885.) 

PHOTOMETRY. 

Standards  of  gMar  magmtude8.^The  thud  report  of  the  American 
committee  on  standards  of  stellar  magnitudes  states  that  the  zones  fol- 
lowing the  twenty-fbnr  selected  equatorial  stars  hare  received  a  second 
careful  revision  with  the  Princeton  23-inch,  which  should  make  them 
include  all  stars  down  to  about  16*0  magnitude,  and  that  a  revision  will 
probably  be  made  with  the  Washington  26incb.  Four  of  the  charts  have 
been  distributed  to  all  observatories  having  l.ii^e  telescopes,  with  re- 
quests for  all  visible  additions  which  will  furnish  comparisons  of  the  pen- 
etrating power  of  different  kinds  of  telescopes.  Certain  selected  stan<l- 
ards  in  each  zone,  about  0-5  magnitude  apart,  have  been  measured  at  tlii^" 
Harvard  College  Observatory  with  photometer  1,  and  the  two  brightest, 
if  not  too  faint,  with  the  meridian-photometer.   A  catalogue  of  these 
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selected  standards  in  the  twenty-four  zones,  givin*;  the  positions  and 
provisional  magnitudes,  is  jmblislied,  and  also  a  table  of  twenty-one 
close  circumpolars  raogiDg  in  maguitude  from  2*2  to  15*7.  (/(jcienoe,. 
^'Astron.  Notes.") 

Harvard  Photometry. — M.  Th.  Wolff,  of  the  Bonn  Observatory,  reviews  at 
considerable  length  (40  pages)  the  last  volameof  the^lnfial^  of  the  Harvard- 
College  Observatory  ^  which  coutain6thephotometnc  investigations  of  Pro- 
ftfisor  Pickering  and  hia  aaaiatanta.  M.  Wolff'  has  submitted  the  work 
Hi  the  American  aatronomers  to  a  minnte  examination  and  baa  e8tab> 
liilied  very  interesting  telationa  between  the  reanlts  of  the  Harvard  Col- 
lege meridian  photometer  and  the  reanlts  of  his  own  work  with  a  Zoell- 
ner  photometer.  With  the  latter  photometer  the  observed  star  is  com> 
inred  with  an  ardfloial  star,  while  with  the  meridian  photometer  the- 
dMerved  star  is  compared  with  Polaris.  The  two  images,  one  formed  by 
Iheoidinaiy  and  the  other  by  the  extraordinary  ray  of  the  respective- 
Btars,  meet  in  a  doable  image  prism  and  are  observed  across  a  Kicol 
prism.   As  a  check  on  the  work,  Polaris  was  often  compared  with  itself. 
The  magnitudes  obtained  vary  from  1-4  to  2*7,  the  mean  of  630  deter- 
minations being  l-9()  instead  of  2*(),  the  nuignitnde  adopted  for  Polaris^ 
This  disceri)ancy  is  inexplicable.    The  mean  of  tlie  differences  between 
Professor  Pickering's  catalogue  and  M.  Wolfl''s  two  catalogues  is  i 
0-11  magnitudes,  or  for  the  logarithm  of  the  intensity  ±  0'044.    It  is  a 
matter  for  regret  that  Professor  Pickering  did  not  i)ublish  the  rela 
tive  intensities  that  were  the  direct  results  of  observation,  but  pre 
ferred  to  give  the  magnitudes  computed  by  Pogson's  formula,  with  the 
constant  0-4.    M.  Wolff  very  justly  remarks  that  this  constant,  deter 
mined  by  the  observation  of  telescopic  stars,  cannot  apply  to  stars  of 
the  first  six  classes;  be  finds  that  to  establish  an  agreement  with  Ar- 
fdander  this  constant  most  be  reduced  to  0-37,  or  even  to  0*33.  Pro- 
fessor Pickering  has  endeavored  to  make  his  work  agree  with  Arge- 
lander's  by  adding  +  0*27  to  all  his  results ;  bat  this  redaction  baa 
allefed  the  discrepaneies  without  doing  away  with  them.  By  reducing 
the  nambers  published  by  Professor  Pickering  back  to  thelogarithms  or 
istensity  from  which  they  were  derived,  and  comparing  these  results, 
with  his  own,  M.  Wolff  finds  the  following  mean  result : 

W- W,  =  a-84(P- Po), 

which  would  indicate  the  existence  of  an  unexpectedly  large  personal 
equation.  {BuU,  Jjtron.,  August,  1886.) 

*  The  Oa^d  ITranomeMk*—"  The  form  of  photometer  Professor 
Pritchard  has  adopted  is  now  too  generally  known  to  require  descrip- 
tion. It  possesses  the  high  merits  of  simplicity  of  construction  and  use 

"Afltrouoiuical  observatiuub  wade  at  the  UniverHity  UbMUvutory,  Oxford,  uuder 
the  direction  of  C.  Pritohatd,  D.  D.,  F.  B.  8.,  F.  G.  S.,  F.  B.  A.  8.,  Savilian  ProfMsor 
of  Astnmoiiiy  in  Oxfoid.— No.  IL  Urmometria  N«m  OxtmSettBU,  A  photometric  do- 
tenniiistioa  of  the  nMgnitudee  of  all  etue  vietblo  to  tlie  neked  eye  ftom  the  pole  «» 
tn  degieeo  aoathof  the  equator.  Oxford :  At  the  Chaendon  Frees. 
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and  freedom  from  liability  of  deranp^ement.  In  addition  to  these  qual- 
ities, Professor  Pritchard  has  been  careful,  iu  his  use  of  it.  to  free  it 
from  systematic  errors  arising  from  the  continual  use  of  the  same  part 
of  the  wedge  for  the  same  star.  Not  only  bas  the  coefficient  of  absorp- 
tion been  separately  determined  for  every  i)oiQtof  the  wedge,  but  the 
system  of  observation  adopted  baa  involved  the  employment  of  four  dif- 
ferent apertures  of  telescope  in  ooiyanction  witb  two  wedges,  and  by 
two  different  observers.  Each  determination  of  magnitude,  therefore, 
is  tbe  meanof  twenty  observations,  a  set  of  Ave  observatioDS  being  taken 
with  each  of  what  are  practically  fom  difforent  instmments.  When  to 
this  is  added  the  eifcnmstanee  thai  the  determinaitioiis  of  magnitade  are 
differential  only,  and  that  therefbte  three  complete  sets  of  extinetlons 
were  made  of  the  standard  star  Polaris  every  evening,  and  that  for  the 
better  determination  of  the  atmospheric  absorption  and  of  the  BMigDi- 
todes  of  aoothem  stars  a  oensiderable  portion  of  the  observations  wv-re 
made  at  Cairo,  it  beeomes  evident  that  the  work  of  determining  the 
magnitudes  of  nearly  3,000  stars  which  Profeseor  Pritchard,  with  his 
aesistantSi  Messrs.  Plnmmer  and  Jenkins,  has  here  aooomplisbed,  is  one 
of  very  considerable  dimensions  indeed. 

"Tbe  convenience  of  Professor  PritcharcVs  photometer,  and  the  magni- 
tude of  the  work  he  has  undertaken  with  it,  stand  beyond  dispute  :  but 
the  delica(;y  of  tlie  wedge  is  another  question.    And  here  we  are  met 
with  the  circumstance  that  the  observations  seetn  to  show  little  or  do 
evideniie  of  any  effect  due  to  changes  in  tlu^  sensitiveness  of  the  ob- 
server's eye,  to  personality,  to  moonlight,  and  only  to  a  small  extent  to 
color  in  the  star  observed  ;  and  this  nnexj)ected  and  remarkable  rpsnit 
lias  called  forth  not  a  little  criticism,  for  as  the  construction  of  this 
photometer  is  not  such  as  to  lead  us  to  expect  that  it  would  be  wholly 
free  from  errors  of  these  kinds,  a  doubt  seems  to  be  thrown  upon  its 
sensitiveness.   Professor  Pritchard  has  replied  to  these  criticisips  in 
tbe  frankest  manner,  showing  that  they  had  not  escaped  bis  notice; 
but  whether  he  has  quite  refuted  them  is  a  point  which  we  may,  how- 
ever, well  think  still  sub  judice.   Probably  tbe  wise  arrangement  by 
which  an  ordinaiy  evening's  work  is  confined  to  three  hoars  or  less 
will  largely  explain  the  absence  of  deviations  due  to  the  ftrst-named 
cause,  and  with  regard  to  the  third  it  is  most  likely  that  observations  on 
bright  moonlight  nights  or  of  stars  near  the  moon  have  been  gener* . 
ally  avoided.  The  observations  of  Polaris  which  Professor  Pritchard 
has  brought  forward  in  this  connection  scarcely  touch  the  real  diffi- 
culty. The  sult8tanH4d  accuracy  of  the  Oxford  star  magnitudes  is,  how- 
ever, shown  by  the  close  agreement  which  they  bear  to  determinations 
made  at  other  observatories  and  by  widely  different  methods,  and  it  is 
possible  that  the  fhtnre  may  show  that  the  exceedingly  small  devia- 
tions of  tbe  individual  observations  are  a  true  index  of  the  miuutenfltf 
of  their  errors."    (E.  VN*.  Maunder,  Obsct' valor yj) 
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Fhotameiirie  obaervatiana  at  Potadam. — Professor  Sa&rik  has  made 
quite  ad  extended  analysis  of  Dr.  Miiller's  Photometric  Researches^  which 
have  appeared  in  the  Pubiicatious  of  the  Potsdam  Observatory  (1883). 
These  leeeandiesbave  been  carried  on  since  1877,  their  object  being  the 
study  of  atmospheric  extinction  and  of  the  relative  brightnees  of  the 
phuets  and  of  a  series  of  variable  stars.  The  instmment  employed 
by  Dr.  Mliller  is  a  Zoellner  photometer,  with  an  aperture  of  0-037  me- 
ter. The  apertore  of  the  objective  may  be  reduced  by  diaphragms; 
it  seems,  however,  that  the  effect  of  the  diaphragms  does  not  always 
correspond  to  the  expectations  based  npon  the  diminntion  of  the  aper- 
tare.  Professor  Safuik  thiulcs  the  cause  of  this  disagreement  must  be 
sought  in  tlte  employment  of  a  magnifying  power  that  is  much  too  low, 
m  that  the  resulting  ocular  ring  is  larger  than  the  apertore  of  the  pupil 
of  the  eye.    This  photometer  is  not  suitable  for  colorimetric  researches. 

Dr.  Miiller's  observations  relative  to  atmospheric  extinction  have 
<'onsisted  in  comparing  the  live  lollowiug  stars,  which  can  be  observed 
at  widely  different  zenith  distances,  with  Polaris  :  ( Jygni,  //  UrsaB 
Majoris,  S  Persei,  a  Aurigte,  and  a  Tauri.  Curves  have  been  traced  rep- 
reseiitini^  the  logarithmic  intensities  as  a  function  of  the  zenith  distance. 
These  curves  show  no  indication  of  variability  for  the  six  stars  in  ques- 
tion, unless  it  be  in  the  case  of  a  Tauri.  It  is  a  curious  fact  that  the 
white  stars  do  not  become  quite  as  much  fainter  in  the  nei^hlwrhood  of 
the  horizon  as  the  red  stars  do.  This  is  probably  due  to  some  physiolog- 
ical cause.  We  give  here  some  of  the  values  finally  adopted  for  reduc- 
tion to  the  xenith  (the  numbers  given  are  the  logarithms) : 


Z.D. 

RedtictioD. 

Z.D. 

Rodnrtion. 

IQP 

0-U004 

7do 

0*2596 

20 

0O037 

80 

0*3908 

30 

0K)112 

82  . 

0*4718 

40 

0K)244 

84 

0*6909 

00 

0*0482 

86 

0*8164 

00 

0*0920 

87 

0'9929 

70 

01798 

88 

1*2409 

Four  units  in  the  tirst  decimal  place  being  equivalent  to  one  mafjni- 
tude,  we  see  that  for  Z.  D. =800, 8Go,  88^,  the  reduction  represents  1,  2, 
and  3  magnitudes  respect! Dr.  Miiller's  curves  offer  as  a  whole  a 
very  satisfaet(ny  agreement  witli  those  of  Seidel,  in  spite  of  the  differ- 
ence of  climate  between  Potsdam  ;ind  Munich,  an<l  in  spite  of  the  dif- 
fei-eiit  processes  employed  in  the  two  observations.  Dr.  INIiiller  finds  the 
mean  value  0*8250  for  the  fraction  of  a  star's  light  that  comes  through 
our  atmosphere  when  the  star  is  seen  in  the  zenith;  the  atmosphere 
then  absorbs  a  little  more  than  ^  of  the  light.  The  coefiicient  of  extiuc-. 
tion  should  thus  be  0-8250  {0-21  magnitude);  Seidel  found  it  to  be  equal 
to  O'lOO  (0*26  magnitude).  Professor  Safarik  speaks  in  conclusion  of 
the  recent  wor]£  done  by  Wolf,  and  Laogley.''  {BulL  A«trafi.,  Septem- 
ber, 1885.) 
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Photometry  of  the  Pleiades. — "A  valuable  memoir  {Mtmoireg  de  VAca- 
demie  Imperiale  des  tSciences  de  St.  Peterahourg,  VII  scrie^  tome  xxxii, 
JVb.  6),  by  lierr  Ed.  Liudemauu,  of  Pulkowa,  *Uu  the  magnitudes  of  Bes- 
sel's  stars  iu  the  Pleiades,'  has  recently  reached  us.  A  special  point  of 
interest  lies  in  the  fact  that  ProfessorsPickeringand  Pritchard  have  like- 
wise determinedthebrightDOSBof  many  of  these  stars  with  their  respect- 
ive photometers,  efich  aasaming  the  magnitude  of  Merope^to  which  the 
other  stars  of  the  group  are  referred,  as  4-22.  Herr  Lindemann  has  also 
adopted  the  same  magnitade  for  Merope,  which  be  has  used  as  his  staud- 
ard  star.  Healsoemplojed,  as  refereooe  stars,  Getono  and  Aiioa.32|  the 
magnitodes  of  which  he  had  determined  to  be  5*27  and  6*51,  respectively » 
The  stars,  fifty-two  in  namber,  were  each  observed  on  two  separate 
nights,  only  one  star  of  the  fifl^-three  observed  by  Beasel  proving  too 
Hunt  for  Herr  Lindemann's  telescope  of  five  inches  aperture.  Compar- 
ing his  own  results  with  those  of  Professors  Pickering  and  Pritchard, 
Herr  Lindemann  finds,  on  the  whole,  a  very  gratifying  agreement^ 
twenty -five  stars  obsmed  by  Profesem^  Pickering  showing  a  mean  ex- 
cess over  the  Pnlkowa  observations  of  0*04  of  a  magnitude,  and  thirty- 
three  stars  observed  by  Professor  Pritchard  giving  a  mean  excess  of 
0*05.  Professor  Pritchard's  later  observations  give  a  yet  smaller  difl'er- 
t'Dce,  viz,  O'Ol  of  a  ma^^nitude.  When  it  is  remembered  that  the  three 
photometers  employed  — U err  Liiuleinaiju  usingaZoelluer  photometer — 
differed  entirely  in  principle,  construction,  and  method  of  employment, 
this  close  agreement  would  seem  to  indicate  that  each  may  be  relied 
upon  with  very  considerable  confidence  when  the  differences  of  stellar 
magnitude  determined  bj^  their  means  are  not  very  great.  The  stars 
Kos.  1,  4,  21,  31,  and  33  would  appear  to  be  variable,  and  possibly  two 
others  likewise.  Pogson's  scale  lias  been  employed  for  the  conversion 
of  the  logarithm  of  the  light  of  the  star  into  magnitude."  (J^atMre,  De- 
cember 17»  1885.) 

Professor  Pickering  in  the  Proceedings  of  the  American  Society  for  Psy- 
chical Research  has  tried  to  lind  out  from  tlie  discussion  of  a  large  num- 
ber of  observations,  whether  the  knowledge  of  a  catalogue  magnitude 
of  a  star  on  the  part  of  a  recorder  exerts  through  the  medium  of  "  thought- 
transference"  any  influence  upon  the  independence  of  the  observers 
estimate.   His  conclusion  is  in  the  negative. 

▲STBONOMIOAL  PHOTOOBAPHY. 

Photographic  map  of  the  heavens  made,  icith  the  aid  of  two  objectives^ 
by  Paul  and  Prosper  Henry. — ^<  In  their  first  attempts  at  stellar  photo- 
graphy the  Messrs.  Henry  bad  especially  in  view  the  discovery  of  some 
rapid  means  for  the  constmction  of  their  ecliptic  charts.  Ab  these  first 
attempts  gave  excellent  resnlts,  111.  Monchez  had  apparatus  constrocted 
that  was  especially  adapted  to  stellar  photography ;  the  mechanical 
part  is  dne  to  Gaatier,  tlie  optical  part  being  the  work  of  the  Messrs* 
Henry.  This  new  instmment  consists  of  two  telescopes  in  iuztapost- 
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tion,  each  having  abont  the  same  focal  length  (3*60  meters),  and  aper- 
tures of  meter  and  0*34  meter  respectively.  The  latter  telescope^ 
which  serves  for  the  photography,  is  rendered  achromatic  for  chemical 
mys';  the  other  telescope  is  nsed  as  a  pointer  in  keeping  the  image  of 
the  star  at  exactly  the  same  point  of  the  photographic  plate  for  the 
requisite  length  of  time;  the  field  is  aboot  3<^.  The  Messrs.  Henry 
have  recently  sacceeded  in  obtaining,  with  an  exposore  of  one  hour,  a 
very  beaatifdl  proof,  which  has  been  presented  to  the  Academy  by  M. 
Monchez.  It  represents  au  expanse  of  about  5°  and  shows  2,790  stars 
between  the  5th  and  14tli  tuaguitiidea.  Such  a  chart  as  this  one,  ob- 
\mei\  in  one  hour,  would  have  certainly  required  a  number  of  cuouths 
to  prepare  by  ordinary  methods."    {Bull.  Astron,^  tTune,  18Sr>.) 

rhotographw  charta  of  rtgiom  of  the  Milky  Wat/,  by  Paul  and  J'nhHper 
Henryy  of  the  Parui  Observatory. — ''About  5,(100  stars  between  the 
6th  and  15th  magnitudes  can  be  counted  on  the  i>late  presented  to  tlio 
Academy  by  M.  Mouchez.  The  plate  shows  an  area  of  2°  15'  of  right 
a«?eusion  by  3^  of  declination,  and  was  obtained  by  the  new  photo 
graphic  apparatus  described  in  vol.  ir,  p.  289,  of  the  Bulletin  Astro- 
wmique.  In  order  to  avoid  confounding  Haws  in  the  ])late  with  stars 
three  saooessive  exposnres  of  an  hour  each  were  made,  the  telescope 
being  moved  5"  each  time,  so  that  each  star  is  represented  by  three 
points  forming  an  equilateral  triangle,  the  sides  being  6'^  in  length. 

^M.  Monchez  estimates  that  6,000  simihw  plates  woald  be  required  to 
lepresent  the  whole  sky,  and  that  these  would  fimn  1|600  charts  of  the 
siss  of  the  ediptic  charts  of  the  Paris  Observatory.''  {BuH  Asfnm., 
August,  1885.) 

PMofpraph  of  th^ttar  eUuttr  af  Psrwiif.— During  September,  1884, 
Dr.  Lohse  took  advantage  of  exceptionally  clear  nights  to  attempt  some 
itar  photographs,  using  the  11-inch  refractor  belonging  to  the  Potsdam 
Observatory.  An  exposure  of  46  minutes  generally  sufficed  for  obtain- 
ing photographs  of  stars  as  fbint  as  10th  to  11th  magnitude.  The  finder 
of  the  telescope  was  employed  as  a  pointer  in  correcting  the  errors  due 
to  the  driving  clock;  but  it  wonld  have  been  better  to  point  the  telescope 
directly  by  means  of  an  eye-piece  inserted  in  the  photographic  chaui 
ber.  Sacli  an  arrangement  has  been  invenled  by  Mr.  Common.  Two 
suctessive  positions  of  the  most  brilliant  star  of  the  group  have  always 
been  reproduced  for  the  purpose  of  fixing  upon  the  jdate  the  position  of 
the  apparent  parallel.  The  sensitive  plates  were  furnished  by  Wratten 
and  Wainwright  of  London.  The  images  were  developed  by  a  eoncen 
tratt'd  solution  of  oxalate  of  iron,  to  which  was  added  potassium  bro- 
mide. The  development  can  be  hastened  by  plunging  the  plates  for 
about  two  minutes  into  a  very  weak  solution  of  nitrate  of  chrysauiliue* 

Dr.  Lohse  has  succeeded  in  this  way  in  photographing  a  certain  num- 
ber of  star  clusters,  and  in  particular  the  cluster  y  Persei,  which  Dr.  H. 
C.  Vogel  studied  iu  1878.  A  negative  obtained  September  24  ser\*ed 
to  identify  the  stars  by  micrometer  measures,  and  one  obtained  Sep- 
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tenibcr  20  served  to  determine  the  magnitudes.  The  plates  showed 
^7  stars  between  the  6th  and  11th  magnitudes.  It  is  certain  that  the 
fkbotograpbio  determination  of  the  relative  positions  of  so  many  stars 
represents  a  very  considerable  economy  of  time,  and  also  guards  against 
personal  errors*  As  for  the  errors  of  the  photograph,  they  can  always 
t)e  detected  by  the  simultaneous  reproduction  of  a  squared  reticle.  Five 
successive  exposures  of  1%  4%  9"*,  16°*,  25"*,  respectively,  were  made  for 
the  purpose  of  determining  the  magnitudes,  the  telescope  being  each 
dme  moved  in  declination.  Five  series  of  images,  each  more  numerous 
than  the  last,  were  thus  obtained.  The  photOHshemical  eifect  is  known 
to  be  proportional  to  the  intensity  of  the  light  and  to  the  time  of  the 
exposure;  in  cases  of  equally  distinct  images,  therelbre,  the  brightDeas 
of  the  stars  must  be  inversely  proportional  to  the  time  of  exiiosure. 
Dr.  Lohse  has  proceeded  upon  this  principle  in  determining  the  rela- 
tive magnitudes  of  the  stars  in  the  cluster  of  x  PtTsei,  eniployinj;  Dr. 
Vogel's  actinometric  data.  (It  seems  that  the  photographic  intensities 
•of  two  siu  oessive  magnitudes  are  in  the  ratio  of  1 :  3,  while  the  ratio  of 
intensities  as  seen  with  the  eye  is  that  of  1  :  2-5.)  Photographic  magni- 
tudes generally  agree  well  enough  with  optical  magnitudes;  still  there 
:iire  some  exceptions :  thus  a  red  star  called  8-5  by  Dr.  Vogel  is  niarked 
10-5  by  Dr.  Lohse.  It  would  be  interesting  to  apply  the  same  process 
to  the  actinometric  study  of  variable  stars. 

We  must  not  neglect  to  speak  here  of  the  fact  that  MM.  Henry  have 
^obtained  a  very  beautiful  photograph  of  the  star  cluster  ot"  Perseus 
at  the  Paris  Observatory.  They  succeeded  in  locating  509  stars  be- 
tween the  6th  and  13th  magnitudes  included  within  l*^  of  right  ascen- 
sion and  10-5  of  declination.''   {Bull,  Astron,^  March,  1885.) 

8tellar  photography  iU  Harvard  College  ObeerwUary, — By  the  aid  of  the 
Bache  fand  an  important  investigation  has  been  undertaken  in  stellar 
photography.  It  is  found  that  stars  as  faint  as  the  6th  magnitude,  in 
My  part  of  the  sky,  can  be  readily  photographed,  even  without  clock- 
"work;  while  near  the  pole,  where  the  diurnal  motion  is  slower,  stars 
M  faint  as  the  14th  magnitude  may  be  photographed  ui  like  manner. 
These  results  have  much  value  as  a  means  of  determining  the  relative 
l>06itions  and  biightnessof  different  stars.  Charts  of  regions  five  de- 
jn^ees  square  can  also  be  photographically  prepared  and  enlarged  by 
photolithography  to  the  scale  of  the  maps  drawn  by  ('hacornac  and 
Peters.  The  spectra  of  stars  have  all  been  photograjilied  with  much 
success.  Stars  as  faint  as  t lie  8th  ma^^niiudc  give  ]ilH)tographic  spec- 
tra in  the  ])aper  prints,  from  which  the  \uivs  can  be  distinctly  seen.  Mr. 
W.  M.  rickering  has  rendered  important  aid  in  this  investigation.  A 
part  of  his  resear(;hes  upon  the  possibility  of  liholograpliiug  the  solar 
<-or(>na,  e.\ci'i)t  during  an  eclipse,  was  conducted  at  the  Observatory  aud 
the  results  publishe<l  in  iScitnre. 

Tlu'  tirst  stellar  photograi)hs  ever  taken  were  those  of  Lyue,  l»y  tli»^ 
«lder  Boi.d,  at  the  Harvard  Observatory,  in  1850.  lu  1857  his  sou  car- 
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*  lied  nmilar  ioveatigatioDS  maob  farther.  At  first,  however,  they  were 
unable  to  obtain  clear  imagea  of  stars  of  the  2d  magnitude,  while 
now  it  is  possible  to  print  those  of  the  14th,  or,  in  other  words,  t<v  ' 
transfer  to  paper  an  image  produced  by  an  ol$|ect  only  a  hnndred-thoOi- 
sandth  part  as  bright  as  formerly.  Professor  Pickeiing's  researches: 
have  been  carried  on  with  au  instmment  that  he  has  devised  himself, 
in  which  a  VoigUauder  portrait  lens  of  8  inches  aperture  and  44  inches, 
focus  has  been  reground  and  mounted  eqnatorially.  It  is  driven  by 
clockwork,  having  a  BAid  spring- governor,  controlled  eleotrically  by  a 
sidereal  clock. 

We  liavo  already  refemnl  (under  Nebulae)  to  the  fact  that  Professor 
Pickering  hum  found  upon  one  of  his  plates  a  trace  of  the  uebula3  arouud 
Maia.  discovered  hy  the  Henrys  at  Paris. 

Stt  lltir  phittoyraphy  at  the  Cape  Observatory. — Upwards  of  one  hundred 
.surcHssful  jdioto«;raphs  have  been  obtained  towards  the  completion  of  :t 
phot(j;;raphic  Durchrausterunj;  of  the  southern  heavens.  Each  photo- 
graph covers  ;i  scpiareof  G^on  the  sideband  shows  all  stars  similar  in  niag- 
nitutle  to  those  of  Argelander's  Durehinusterung.  The  lens  eni])loye<l 
IS  a  *' rapid  rectilinear  lens,*'  composed  of  two  combinations,  having  ait 
aperture  of  6  inches  aud  a  focal  length  of  about  52  inches.  The  exposures 
of  each  plate  is  one  hour,  and  the  ])lates  are  the  most  sensitive  Paget 
<lry  plates,*^  specially  made  for  that  purpose.  Mr.  Fiulay,  of  the  Gape 
Observatory,  statedatameetingof  the  Liverpool  Astronomical  Society,otk 
October  13, 1886,  that  a  9-inch  lens  had  been  ordered  and  would  soon  lie 
ready.  It  is  proposed  todivide  the  whole  southern  hemisphere  into  sixtjr 
squares,  each  one  overlapping  another  acUoining  it.  Two  plates  are  taken 
of  each  picture,  so  as  to  avoid  any  mistake.  The  work  will  take  ftoxsk 
three  to  four  years,  and  will  comprise  1,000  pictures.  Mr.  C.  Bay  Wooda 
has  been  put  in  charge  of  this  work,  and  he  intends  to  continue  at  the 
Cape  the  work  of  photographing  the  corona,  which  he  lately  undertook^ 
under  Dr.  Buggins^  directioii,  in  Switserland. 

OOMBTS. 

Theory  ofoomeUf  tails :  Leg  MjfndjfnamSB  et  let  tynckrones  dam  les  oomStei^ 
25  pp.,  1  plate,  4to.  Les  sjfndynamee  et  lee  ejfnokftmee  4e  to  eom^U  Pfme- 
Brooke^  24  pp.,  1  plate,  4ro« — ^U.  Bredichin,  while  sharing  some  of  Bes- 
sel's  ideas  concerning  the  existence  of  a  repulsive  force,  has  succeeded 
in  developing  a  complete  theory  concerning  the  tails  of  comets  $  a  theory 
which  accounts  very  satisfactorily  for  most  of  the  observed  phenomena. 
M.  Bredichin  applies  the  name  spndjfname  to  the  parabolic  curve  in  which 
the  particles  of  the  tail  that  have  successively  left  the  nucleus  under  th& 
influence  of  a  given  repulsive  force  yu,  are  disposed  at  the  moment  of 
observation.  The  synchrone  is  the  curve  in  which  occur  the  partidea 
that  have  left  the  nncleus  at  the  saiue  time  under  the  influence  of  sev- 
eral forces  /i,  . 
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**Th6  ^nofaroiiic  lines  are  limited  and  iDtersected  by  the  syndynames  ' 
of  the  edges  of  the  tail.  In  the  case  of  the  Donati  cometi  Norton  fonnd 
these  lines  to  be  nearly  straight,  passing  near  the  nncleos.  Aooording 
to  Brediehin,  the  synchrones  are  rather  circles  of  great  mdins,  the  ra- 
dios for  each  comet  increasiDg  and  diminishing  with  the  radios  veetor. 
When  the  emission  of  matter  is  intermittent,  the  synchronic  circles 
signalize  the  maxima  by  clear  bands  converging  toward  the  nucleus. 
The  clear  bands  are  really  hollow  conoids,  more  or  less  flattened  in  the 
direction  of  the  plane  of  the  orbit. 

In  the  two  meraoirs  before  us,  w  hich  are  taken  from  the  Annals  of  the 
Moscow  Observatory,  M.  Bredicbin  sneeessfully  applies  his  theory  to  dif- 
*ferent  comets,  of  which  we  possess  sufficiently  accurate  drawin<x>^,  and 
especially  to  the  comet  of  1744  and  to  the  Pons  Brooks  comet  (18.S4). 
They  also  cx)ntain  a  reproduction  of  the  ictutation  of  the  criticisms  of 
M.  Marcase.^   (Badau,  Bull  ^«troji.,  September,  1885.) 

Computation  of  comet  orbiU. — in  the  twentieth  volume  of  the  Viertel- 
jahrssckrift  del'  AHtrojumischen  Ge^ellschnft  (pp.  287-312)  will  be  tbiind 
in  full  Professor  Weiss's  exceedingly  interesting  report  on  the  prewul 
state  of  the  computations  of  the  orljits  of  comets,  presented  at  tlic  meet- 
ing of  the  Gesellschaft  on  the  IDth  of  August,  1886.  Naiure  ooDtains 
the  tbllowing  report  of  this  communication: 

"Of  tiic  twelve  periodical  comets  returned  at  <liflerent  times  to  their 
perihelion,  eight  had  again  been  regularly  determined  by  the  same  cal- 
culators. Of  the  remaining  four,  three  were  removed  Irom  our  present 
care:  Biela's,  which,  as  was  known,  had  k>eeu  lost  to  observatiouyandthe 
comets  of  Halley  and  Pons-Brooks«  whose  next  perihelion  lay  too  remote 
in  the  future.  There  was  consequently  but  one  periodical  comet  (Bror- 
een's)  to  be  taken  account  oL  As  to  the  remaining  uon-retorning  comets, 
of  the  L68  wbioh  had  appeared  io  this  century,  fmy-ooe  were  to  be  re- 
garded as  settled ;  twen^-thzee  had  their  orbits  pretl^  well  defeermined. 
In  the  case  of  fifty-eight  comets  a  new  calculation  of  the  orbit  was  desir- 
able for  varioos  reasons,  and  in  all  iMty-six  had  yet  to  be  calculated  de- 
finitely. There  was,  therefore,  a  wide  field  of  labor  open.  Professor 
Weiss  accordingly  sought  to  commend  to  the  society  the  estaUishment 
of  a  common  calcolation  boreao  on  the  settlement  of  the  questions  at 
issue,  while  the  exact  detailed  treatment  of  a  particular  comet  should 
in  future,  as  hitherto^  be  left  to  the  initiative  of  a  single  calculate.  In 
the  discussion  following  this  address,  Staatsrath  Strove  argued  against 
the  founding  of  such  a  bureau  on  the  ground  that  the  comets  were  of 
too  peculiar  a  nature  to  accommodate  theuiijelves  to  the  methodic  treat- 
ment of  a  calculation  bnreau." 

I/olftschck :  rhcr  die  Balm  fines  Kometen  J  (ler  -  -  -  nicht  aus  den  Son- 
tuiistrahlen  hcmustreten  liann  WientT  Sitzunffsherichit.,  December,  18H,'J. 
(8iS:  101)9-1162.)— It  will  be  remembered  that  at  tlie  time  of  the  total 
eclipseof  May  17, 1882,  the  French,  English, and  Italian  astronomers  who 

met  at  Sohag,  Egypt,  observed  the  presence  of  a  comet  near  the  suuj 
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ft  was  plratographed  by  TacchiDi  and  Schaster,  and  a  drawing  made 

of  its  tail  by  Tr^pied;  but  the  comet  was  not  seen  a^in.  It  was  this 
incident  that  induced  Herr  Iloletschek  to  determine  the  conditions 
tliat  must  be  fulfilled  by  the  orbit  of  a  comet  that  remains  concealed 
by  the  sun's  mys  during  the  time  that  its  absolute  brightness  (deter- 

mioed  simply  by  the  formola  J=  is  aaffieient  to  admit  of  its  dis- 
covery. 

Herr  Holetschek  judges  from  the  examples  furnished  by  the  comets 
of  the  last  ten  years  that  the  magnitude  of  a  O/omet  remaining  invisible 
at  its  perihelion  cannpt  be  greater  than  from  O'OG  to  0'12  for  an  elon- 
gation approaching  lo^,  certainly  not  for  one  of  (the  calculation 
was  made  for  these  two  elongations).  In  order  that  it  may  remain  vis- 
ible in  the  two  branches  of  its  orbit,  its  orbit  must  offer  a  certain  sym- 
metry i!i  reference  to  the  earth's  radius  vector  ;  tlie  heliocentric  latitude 
<»r  the  perihelion  must  then  be  sufficiently  small,  and  the  comet  must  be 
iD  conjunction  with  the  sun  at  the  time  of  its  passing  its  perihelion. 

These  results,  which  are  not  at  all  tigoroos,  saffloe  to  show  that  the 
Qiiobserved  perihelion  transits  of  comets  may  not  be  as  infreqaent  as 
would  have  been  supposed.  We  know  of  periodic  comets  whose  re- 
tons  sometimes^ elade  obaervatloD.  Bat  there  are  others  whieh  would 
have  always  remained  noknown  if  their  trsDsit  had  oecmred  at  any 
other  time  of  the  year;  snch,  for  example,  is  the  comet  of  1821 
lalOOO).  7|ie  8obag  comet  belongs  very  probably  in  the  same  cate- 
gory as  tbis  last;  its  perihelion  distance  mnst  have  been  very  small. 
(Radan,  BuU.  Aitron.,  July,  1886.) 

MM  Mf^lemeniarp  M  of  r^emt  eosMto^Dr.  J.  G.  Galle,  the  emi- 
nent director  of  the  Breslan  Obsenratory,  has  eoauBianiieated  to  the 
JSr^ekriekten^  (19ob.  2065  and  2666)1  a  most  valuable  summary  of  the 
orbit  dements  of  comets  from  1860  to  1864,  with  a  similar  list  of  newly 
compnted  orbits  of  comets  earlier  than  1860.  Brief  notes  generally  re- 
lating to  the  discovery  and  \yenwi  of  visibilily  of  the  comet,  and  to  tiie 
elements  given,  accompany  each  orbit. 

Dr.  Oalle's  paper  has  been  reprinted  in  Sirius^  vol.  18,  and  a  transla- 
tion of  the  portion  relating  to  comets  since  1S()0  has  appeared  in  the 
Sidereai  Mensenger  (vols.  4  and  5).  The  present  list  is  sufiplenientary  to 
the  catalogue  given  in  the  third  edition  of  "Gibers'  Methcnle  zur  Be- 
rechimng  der  Cometenbahnen,"  so  that  taken  in  connection  with  the 
latter  it  forms  the  most  complete  catalogue  of  comets  that  is  now 
available.  At  the  end  of  the  year  18S4  the  number  of  difterent  comets 
01  which  orbits  hav^e  l>een  computed  was  302.    The  number  of  appari- 


*  UeWriaeht  fiber  die  Babn-Elemente  der  aeit  dem  Jahie  1660  ezaehieiMnen  C^meteD, 
*ovie  tfber  nea  beiechiMifee  oder  Terbeaserte  Bahnen  Ton  Cometen  der  fMUmen  Zeit. 
tSee  also  Amtmrn.  Nmekr,,  9Q9& 
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tUnDB  of  oometsy  indadiog  the  present  reo^Nrded  retains  of  periodio 
eomets,  is  oonsiderably  g^reater : 

D'Arrest's  comet  bas  beeu  observed  4  times. 
Biela's  comet  bas  been  observed  G  times. 
Brorseu's  comet  has  been  obser\ed  5  times. 
Encke's  comet  has  been  observed  23  times. 
Faye*8  comet  lias  been  observed  0  times. 
Halley's  comet  has  been  observed  7  times. 
Pons's  comet  bas  been  observed  2  times. 
Tempers  (1)  comet  has  been  observed  3  times. 
Temi>el's  ;2)  comet  has  been  observed  2  times. 
Tempers  (3)  comet  has  beeu  observed  2  times. 
Tuttle's  comet  has  been  observed  3  times. 
WiDDeeke^s  comet  has  been  observed  4  times. 

Accordingly,  67  —  12=55  repeated  apparitions  are  to  be  added,  bring 
ing  up  to  357  the  total  of  t\w  observed  appearances  of  comets.    In  this 
summary,  of  course,  no  allowance  is  made  for  the  great  uncertainty  of 
many  ot  the  older  orbits,  or  for  the  fact  that  in  some  cases  it  is  doubt- 
ful whether  the  same  periodic  comet  lias  l)een  seen. 

The  comets  are  arranged  strictly  in  the  order  of  their  ]>eribelion  pas- 
sage. This  is  a  long  established  system  and  one  possessing  numerous  ad- 
vantages ;  furthermore,  it  has  lately  beeu  made  the  rule  of  the  Astronom- 
i9eke  OeidlHchafL  The  uncertaiuty  sometimes  existing  in  the  designa- 
tion of  particular  comets  during  the  year  of  discovery  can  always  be 
easily  removed,  for  the  time  being,  by  the  addition  of  the  name  of  the 
discoverer.  Moreover,  a  strict  adherence  to  this  system«of  numbering 
comets  in  each  year  has  become  necessary  of  late,  partly  on  account  of 
the  great  number  of  comets  discovered,  and  partly  on  aoeonnt  of  the  con- 
siderable increase  of  the  known  periodic  comets  during  the  last  forty 
years.  Theactnallyobeervedretumsof  these  comets  must  of  course  be 
arranged  with  the  other  comets.  Since  in  many  cases  the  periodicity  has 
first  been  established  at  the  second  apparition,  and  in  a  few  cases  at  the 
third,  the  exclusion  of  periodic  comets  hom  the  list  of  apparitions  of 
each  year  would  frequently  cause  annoying  ehanges  in  the  designa- 
tions of  earlier  years.  In  the  publications  of  the  past  ten  years  the 
periodic  comets,  particularly,  have  led  to  a  great  many  dllbrenoes  in 
the  designation  of  comets,  an  evil  which  is  not  merely  of  a  theoretical 
nature,  but,  for  those  who  often  have  occa^sion  to  refer  to  the  literature 
of  comets,  is  one  which  carries  with  it  very  real  and  j)racti('al  incon- 
veniences, frequently  necessitatiii}^  iiuich  troublesome  comparisou  of 
observations,  or  of  ephemerides,  to  decide  what  ccnnet  is  really  referred 
to.  Especially  in  years  in  which  a  great  many  comets  are  seen,  if  the 
names  of  the  discoverers  are  not  given,  not  only  is  there  great  loss  of 
time,  but  besides  this  mistakes  easily  occur. 
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ComtU  <{f  1883w*— The  great  eomet  of  1882  (1882  II),  whkli  excited 
ao  moch  interest  in  the  latter  part  of  the  jear  1882,  was  visible  to  the 
Dsked  eye  till  Februai^,  1883,  and  with  the  telescope  was  followed,  in 
the  son  them  hemisphere,  to  the  middle  of  the  year,  the  last  aocorate 
ohservatioD  being  on  May  26,  at  Cordoba.  The  comet  was  seen  again 
on  Jane  1  at  the  same  place,  but  was  toofaiut  to  admit  of  asatisfactory 
determination  of  its  iK)sitiou.  It  was  then  at  a  distance  of.")- 1  from  Ihe 
sun  and  4-4  from  the  earth.  Iniuhlitiou  to  this  comet,  two  others  were 
visible  during  tlie  year,  l.SS;i  I  and  1884  1 ;  and  a  comet  discovered  ou 
January  7,  1884,  was  found  to  have  pass<Ml  poi  ilielion  on  Dju-einbcr  25, 
1S83,  an<l  is  accordingly  catiilogued  with  the  comets  of  the  latter  year 
A  comet  was  also  reported  as  Comet  c,  1883,  on  September  11,  but  it 
proved  to  be  a  nebula;  and  a  second  comet,  with  a  tail  L"^  or  3^  long, 
was  rei)orted  as  seen  before  sunrise  at  Tasmania  on  the  mornings  of 
December  25  and  27,  188,i.  Nothing  more  is  known  of  it.  Two  other 
oomets  have  passed  peribeliou  daring  the  year,  but,  owing  to  unfavora 
ble  circnmatauces,  have  not  been  seen — D'Arrest's  comet  on  Jauaary  13, 
1883,  and  Tempel's  comet  of  1873,  on  November  20. 

Comet  1883  I: 
sCometalSbS. 

=  Swift -Brooke  Comet. 


Discovered  Febmary  23,  by  W.  B.  Brooks  of 
Phelps,  y.  T.,  and  on  the  same  day,  a  few  hoars 
later,  by  Swift,  at  Bochester.  The  comet,  bad 
already  passed  perihelion  (on  February  18).  Its  orbit  does  not  resem- 
ble any  previoosly  eompnted,  nor  does  it  show  any  signs  of  eccentricity^ 
The  spectmm  was  of  the  ordinary  three-band  type. 

Umiet  1883  II  :  This  comet  was  discovered  In  lioss,  an  amateur 
sComet  a  1^84.  observer,  at  Elsteniwick,  near  Melbourne,  Australia, 
=  Ro»'b  (-'omet.  January  7,  1884.    The  spectrum  showed  faintly 

the  three  h.vdro  carbon  lines.  A  careful  discussion  of  the  orbit  lui* 
lately  been  made  by  Mr.  Bryant.  The  observations  are  few  and  not 
very  satisfactory,  and  Mr.  Bryant  Anally  based  bis  results  on  Tebbutt'a 
observations  alone.  Two  sets  of  elements  were  derived ;  one  gave  a 
period  of  eigbty-seveu  years,  and  the  other  ninety -four  years,  bat  both 
(>rbit«  satisfy  the  observations. 

Comets  of  1884. — Of  the  five  comets  visible  daring  the year,  four  were 
I>eriodic — two  of  these  of  si  tort  period,  and  observed  apparently  for  the 
first  time  at  this  return.  The  first  comet  discovered  during  the  year 
lias  just  been  described  as  Comet  1883  II.  The  second  discovery  was 
by  Barnard  on  Jnly  16,  and  the  third  by  Wolf,  on  September  17.  To 
tliese  we  add  Enche^s  Gomet,  1885 1,  detected  by  Tempel,  at  Arcetri,  on 
I^ecember  13,  and  the  Pons-Brooks  Comet,  which  passed  perihelion  on 
Jsnnary  25.  To  complete  the  list  we  shonld  mention  a  snspected  eomet 
to  which  some  interest  is  attached :  A  fieunt  nebulons  object  was  found 

*Thitaectiuu  in  purpo«ely  made  to  iuciude  the  coui«^U  ut  166^^  1664,  aud  1886,  iu  ur- 
^  to  eonptoto  ibniMr  raeoidt. 


Digitized  by  Google 


42 


SCIENTIFIC  RECORD  FOB  1885. 


by  Spitaler  with  the  27-inch  refractor  of  the  Tlennn  Observatory,  while 

searching  for  Comet  1868  III,  on  the  morning  of  May  26, 1884.  A.  period 
of  almost  uuexaiiipled  biui  weather  followed,  and  on  June  17  and  18  the 
of  nebula  was  missing.  Schulhof  seems  to  think  it  improbable  that  this 
was  the  comet.  Brorsen's  Comet,  which  has  a  period  of  about  five  and 
one  half  years,  was  due  at  perihelion  in  September,  1884,  but  owing  to 
its  unfavorable  situation  it  seems  to  have  escaped  observation. 
Comet  1884  X :  I        faint  telescopic  comet  wi\8  discovered  by 

=  Comet  &  1883.  Brooksoft  Septeml)er  1 , 1 88:^,  and  it  soon  proved 

=  Pons- Brooks  Comet.      to  be  a  comet  which  had  been  discovered  origi- 
=FoM  Comet  1812.        ^ally  by  Pons,  at  Marseilles,  on  July  20, 181i'— 
one  of  agroQp,  of  which  Hailey's  Comet  is  another  member,  having  aperiod 
of  abont  seventy-ilve  years  and  an  aphelion  a  litUe  beyond  the  orbit  of 
Keptane.  SchiUhof  and  Bossert's  caieflii  redisoussion  of  the  observa- 
tions of  1812  had  placed  the  retnm  to  perihelion  on  September  3, 1884, 
whereas  perihelion  passage  was  actually  found  to  take  place  on  January 
26.  A  closer  agreement  (the  error  was  only      of  the  whole  amount) 
conld  hardly  have  been  expected,  considering  that  the  older  observa- 
tions extended  over  barely  two  months.  The  corrected  elements  make 
the  period  71*66  Julian  years.  As  the  second  member  of  this  group  to 
return  to  perihelion,  this  comet  had  been  looked  for  with  consideraUe 
interest,  and  that  interest  wan  subsequently  increased,  when  observa- 
tion showed  the  rapid  chauj^es  suffered  by  the  head  in  approaching  the 
sun,  and  the  curious  fluctuations  in  the  bri^'litness  of  the  nucleus.  On 
the  evening  of  September  22  the  comet  was  described  as  a  faint,  round 
nebula,  with  a  nucleus  of  the  12th  niaj^nitude.    On  Septeml>er  23  the 
nucleus  had  become  as  bright  as  the  8th  magnitude.   This  central  mass, 
according  to  Schiaparelli,  was  not  a  point  of  light,  but  had  an  api>re 
ciable  diameter,  and  an  irregular  outline.    It  now  diminished  (piite 
rapidly  in  brightness,  and  was  noted  as  the  9th  magnitude  on  Sep- 
tember 29.   Another  outburst  occurred  on  January  1,  1884,  and  a  care- 
fql  series  of  photometric  observations  was  obtained  by  Dr.  Mueller,  of 
Potsdam.   The  nucleus  became  as  bright  as  a  star  of  the  7th  mag- 
nitude, the  change  in  brightness  amonnting  to  more  than  a  magnitude 
in  about  an  hour  and  a  half.   The  comet  was  visible  to  the  naked  eye 
from  Kovember  20  to  March  3,  and  at  its  brightest,  with  a  tail  6^ 
long,  it  was  a  fairly  conspicnoos  oliti^t  in  our  southwestern  sky.  The 
spectrum  on  the  24th  and  27th  of  September  showed  nothing  unusuaL 
On  January  1  Vogel  found  a  continuous  spectrum  of  considerable  inten- 
sity, in  which  two  bright  lines  were  suspected  in  the  yellow.  The  bands 
were  fointer  in  the  nucleus  than  in  the  parts  immediately  surround- 
ing it.  Vogel  concludes  from  his  observations  that  in  consequence  of 
the  rapid  condensation  of  the  oometary  matter  into  a  bright  nucleus  of 
several  seconds  in  diameter,  a  considerable  increase  in  temperatoie 
must  have  taken  place,  by  which  the  most  refrangible  band  in  the  comet's 
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speetram  ineieaaed  so  in  intenaitj  that  it  almost  equaled  the  bright- 
oesB  of  the  middle  band,  in  tbe  green,  and  decidedly  snrpaeaed  the 
band  in  the  jeflow. 

A  comet  lirst  seen  by  Baruard,  at  NasliNillc, 
Tenii.,  on  the  uiglit  of  July  10.  During  the  whole 
])mo<l  of  it8  visibility  (to  about  November  20)  it 
remaine<l  au  iuconspicuous  object.  The  clianges  in  brightness,  us  in 
other  comets  recently  observe<l,  was  neither  uniform  nor  consistent 
vith  the  law  of  reflected  light.  The  comet  waa  found  to  move  in  au 
elliptic  orbit  with  a  period  of  about  5-4  years,  the  elements  bearii.g  a 
very  close  resemblance  to  those  of  De  Vico's  lost  comet  (1844  J),  though 
the  two  do  not  appear  to  be  identicaL  Tbe  spectram  showed  two  of 
rbe  eometary  bands,  tbe  middle  one  and  that  in  tbe  red ;  the  third  was 
only  Mwpected.  This  oomet  perhaps  belongs  to  the  fainter  class  of 
tlMMe  revolving  in  a  abort  period,  and  this  year  was  probably  observed 
under  somewhat  fiivorable  ciicnmstances.  Perihelion  was  iiassed  on 
Asgost  16. 

Comet  1884  III:  IHscovered  by  Max  Wolf,  at  Heidelberg,  on  Sep- 
tember 17,  and  independently,  with  the  spectro- 
scope, by  Coi>elaud,  at  Dnn  Echt,  on  September  22. 
The  last  observation  appears  to  have  been  by  Young,  at  Princeton,  on 
April  6, 1885.  This  comet,  like  the  preceding,  was  moving  in  an  ellipse 
of  short  periml  (GJ  years),  and  one  of  the  most  interesting  facts  in  con- 
nection with  it  was  the  near  api)roach  (about  8,00(),()(M)  n>iles)  that  it 
iimst  have  made  to  Jupiter  in  May,  1875.  It  seems  not  at  all  improb- 
that  from  the  jjerturbations  experienced  at  that  time,  it  was  broughi 
luto  its  present  orbit.  Kraeger  has  [>ointe<l  out  that  at  the  returns  (cou- 
si.stent  with  a  period  of  6J  years)  in  1871  and  1878  the  cornet  was  unfa- 
vordbiy  situated  for  observation.  In  18<>4  and  again  in  1801  the  situ- 
atioD  is  favorable,  if  we  can  suppose  that  it  follows  the  same  ]>ath  as 
liow.  During  the  whole  i>eriod  of  its  visibility  the  comet  was  an  insig- 
nificant object  physically.  The  spectrum  as  observed  at  Nice  was  con* 
tioaoas,  with  the  three  eometary  bands.  Perihelion  was  passed  on  No- 
member  17. 

Cornets  of  1885. — Daring  the  year  1885  seven  comets  have  been  under 
observation  ;  two  were  discovered  by  Barnard,  two  by  Brooks,  and  one 
by  Fabry,  a  student  at  the  Paris  Observatory.  Two  of  the  known  pe- 
riodic comets,  Backers  and  Tnttle^s,  were  expected  to  return  this  year 
aud  both  were  fonnd.  Two  other  periodic  comets,  Tempel's  1867  II, 
m\  Tempel-Swift  1860  III,  were  also  expected,  and  were  carefblly 
looked  for;  but  they  were  onfiivorably  situated,  and  seem  to  have 
PMd  nnobserved.  A  sospioions  olgeet,  thonght  to  have  been  Tempel's 
met  1867  II,  was  observed  at  Geneva  in  Harcdi,  but  its  identity  was 
out  fhlly  estoblished. 
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Comet  1885  U : 

sCompta  188&. 
= BaniHrd's  Comet. 


Comet  1885  I:  j  Encke^s  comet,  at  this  its  twenty  thinl  return,  was 
—Comer  i^M.  found  by  Tcmpel,  at  Arcetri,  on  December  13,  1884, 
=Encke'H  ComeL|  dQ^e  to  the  place  given  by  Backlunci's  epbemeris — a 
faint  nebulous  mass  without  any  deiiued  nucleus.  By  the  Ist  of  Febra- 
ary  a  condensation,  situated  a  little  eocentrically,  as  in  1881,  was  seen, 
and  by  the  middle  of  February  the  faint  trace  of  a  tail  wais  visible. 
Perihelion  occurred  on  March  7.  The  oomet  bhowed  quite  a  bright 
banded  spectrum,  while  the  eontinaons  spectrum  of  the  nucleus  was 
made  out  only  with  considerable  difficulty. 

A  telegram  was  received  on  July  9,  at  Harvard 

Collejj;e  observatory,  from  Prof.  L.  Swift,  of 
Kochester,  anuounciug  the  discovery  of  a  comet  by 
Trot.  E.  E.  Barnard  on  the  evening  of  July  7,  at  Vanderbilt  University, 
Nashville,  Teiiu.  The  i>08ition  given  was  identical  with  a  nebula,  No. 
4301,  of  IlerscheVH  General  CaiaUKjue,  and  the  aiinouncenient  dispatches 
were  delayed  until  the  tact  of  the  non-identity  was  established.  Tin 
<oniet  was  seen  at  Cambridge  on  the  uight  of  July  9.  On  the  11  tl. 
of  July,  as  observetl  by  Charlois,  at  Nice,  it  consisted  of  a  nucleus 
(»f  the  105  magnitude,  surrounded  by  a  faint,  irregular  nebulosity 
about  l'-5  in  diameter.  Professor  Young,  observing  with  the 
inch  refrattor  at  Princeton,  describes  the  comet  during  July  as  about 
three  quarters  of  a  minute  of  arc  in  diameter,  somewhat  elongated, 
and  much  condensed  iu  the  center,  though  without  any  true  stellar 
nucleus;  no  structure  of  Jets  or  envelopes  could  be  made  out.  There 
was,  however,  a  faint,  slightly  fan  shaped  tail  from  2'*5  to  4'  long,  di- 
rected at  a  position  angle  of  about  35^.  Professor  Young  found  the 
spectrum  almost  continuous,  the  usual  cometaiy  bands  being  visible 
only  as  three  slight  intensiflcations  of  brightness  upon  the  uniform 
background.  A  similar  speotram  was  observed  at  Nice.  The  comet 
appears  to  have  been  seen  as  late  as  September  2.  Several  sets  of  ele- 
ments have  been  computed ;  the  peculiarity  of  the  orbit,  its  great  peri- 
helion distanoe,  being  brought  out  by  alL  The  perihelion  distance,  (2-5) 
is  greater  than  in  the  case  of  any  other  comet  hitherto  computed,  except- 
ing the  extraordinary  one  of  1729,  which  did  not  approach  the  sun  witbic 
four  times  the  earth's  mean  distance.  A  conjecture  having  been  ex- 
pressed by  Fayeand  Krueger  that  the  orbit  might  be  elliptic,  Dr.  Lamp 
computed  elliptic  element,  and  found  a  period  of  eighty-seven  hundred 
years,  He  remarks,  however,  that  owiii;^  to  the  uncertainty  in  the  sin^^ic 
observations  employed,  his  results  can  hardly  be  considere<l  as  decisive, 
and  the  orbit  may  yet  turn  out  parabolic.  The  comet  pjissed  perihelion 
in  the  early  part  of  Au;;ust,  the  several  orbits  thus  far  computed  raugiug 
iu  this  element  from  August  1  to  9. 

Discovered  by  W.  R.  Hrooks,  of  Phelps,  N.  Y-r 
on  August  31,  18^,  and  also,  independently,  by 
A.  A.  Common,  at  Ealing,  on  September  4.  Pro- 
fessor Pickering,  who  obtained  the  first  accurate  position,  Septeo- 
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=  BrookN'H  Couiet. 
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ber  2,  describes  the  oomet  as  of  aboat  the  9ih  magnitude,  with  circular 
nebulciBity  2^  in  diameter,  some  central  condensation,  and  no  tail.  It 
changed  veiy  little  from  thin  during  the  few  weeks  it  was  yisible. 
According  to  Dr.  H.  Oppenheim's  orbit,  perihelion  was  passed  on 
Angast  10,  and  the  comet  steadily  decreased  iu  brightness  fvom  the 
time  of  discovery.  The  nearest  approach  to  the  earth  seems  to  have 
been  aboat  September  26. 

Comet  1885  IV:  This  comet,  originally  discovered  by  Mt'chaiii  iu 
asConiet  b  18H5.  1790,  and  rediscovered  by  Tattle  in  1858,  was  found 
sTtatUe's  CoDel.  ,  .^^  return  by  Perrotm  and  Oharlois  at  the  Nice 
— CMnet  185H  1  *  '  O^^i'^'^itoiy  on  August  8,  and  was  observetl  on  each 
s Comet  1871  IU.  |       ^^^^  following  days  to  August  13,  by  CharloivS. 

 '  Owing  to  the  taintuess  of  the  comet  and  its  slight 

elevation  above  the  eastern  horizon  at  sunrise,  observation  was  possi- 
ble for  ouly  ten  or  fifteen  minutes.  M.  Gharlois  describes  the  comet 
SB  a  white  spot,  about  ti'  in  diameter,  wlthoat  any  central  con- 
densation.  On  August  10,  with  exceptionally  goo<l  atmospheric  condi- 
tioDs,  be  thoaght  the  nebulosity  was  elongated  in  the  diceotion  of  the 
meridian. 

Herr  Bahts,  of  Koenigsberg,  has  taken  up  the  work  of  Tisehler,  and 
has  dedaced  an  orbit  from  the  observations  of  1863  and  1871-^2,  with 
perturbations  by  Meroaiy,  Venns,  the  Earth,  Mars,  Jnpiter,  Saturn, 
sod  Uranus,  to  July  11, 1886.  He  obtains  a  period  of  revolution  of 
W%  years,  with  perihelion  passage  on  September  II,  1886. 

Comet  1885  V :  Discovered  by  Brooks  on  December  26,  1885,  or 
sComet/1685.  more  than  three  weeks  after  the  two  following 
=Biookrf^Ckwn6t. i  comets.  It  was  also,  independently,  discovered  by 
Barnard  on  the  evening  ot  December  27,  making  the  third  comet 
Immd  by  Barnard  in  1885,  and  the  second  by  Brooks.  Jt  is  desci  ihed 
as  circular,  about  3'  in  diameter,  ♦•quivalent  to  a  star  of  the  9th  niag- 
nitade,  and  with  a  strong,  eccentrically  placed  condensation.  The 
proviRional  elements  computed  by  Chan<ller  and  Wendell  show  that  the 
comet  is  growing  fainter,  having  passed  perihelion  on  November  29. 

Comet  1888...  (Fabry): 

=  Comet  d  1885. 
s  Fabry'*  Comet 


Discovered  on  December  1,  1886,  by  M. 
Fabry,  a  student  at  the  Paris  Observatory, 
where  he  had  been  engaged  for  about  three 
months  in  a  search  for  new  comets,  with  the  equatorial  ooud^.  At  the 
time  of  discovery  the  comet  presented  the  appearance  of  a  faint  round 
nebulosity  (12th  magnitude)  about  1'  in  diameter,  with  a  small,  central, 
stellar  nucleus.  On  December  9  it  was  observed  to  be  elongated  in  the 
position  angle  of  87^.  According  to  a  calculation  of  its  orbit  made  by 
M.  Lebeuf,  perihelion  passage  occurs  on  April  5, 1886.  The  distance 
from  the  Earth  decreases  till  the  end  of  April,  when  the  theoretical 
brightness  will  be  nearly  500  times  as  great  as  on  iLe  date  of  dis- 
covery. 
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Comet  1886.. .(Babmasd):  j     This  comet,  tlie  seooud  discovered  by 
3s  Comet  e  i88r>.  j  Barnard  during  the  year,  was  foandiii  t  he 

=  Banard'H  Comet.  eoDStellatioii  TaniTW  OD  December  3,  188S. 

It  is  deacribed  by  T(>nipel,  on  December  10,  as  somewhat  brighter  than 
Fabry's  comet,  small,  about  equal  to  a  nebula  of  class  II,  with  a  star- 
like center.  El^neiitB  and  ephemeria  thua  far  published  diow  that  the 
comet  is  inoreasing  in  brightness,  and  that  it  doea  not  reach  perihelion 
till  May,  188G.  Dr.  Oppenheim's  ephemeiis  places  the  maximam  bril- 
liancy about  May  26,  nearly  400  times  aa  bright  as  at  discovery  f  but 
its  proximity  to  the  sun  at  this  time  wUl  detract  considerably  fnim  its 
splendor. 

Periodic  covtets  due  in  1880. — Of  the  now  somewhat  numerous  list  ot 
comets  of  short  i)erio<l,  two  will  be  due  at  i>erihelion  in  the  ensuing 
year:  (1)  The  comet  Tempel-ISwift,  or  1869  111,  and  1880  IV,  which  is 
likely  to  return  under  circumstances  that  will  render  observations  im- 
practicable, 80  far  at  least  as  a  judgment  can  be  fonned  without  actual 
calculation  of  the  perturbations;  (2)  Winnecke's  comet,  last  observed 
in  1875,  its  track  in  the  heavens  near  the  perihelion  passage  in  Decesn* 
ber,  1880,  not  allowing  of  the  comet  being  seen  at  that  return  f  the  per- 
torbations  may  be  very  sensible  during  the  preaent  vevohitlon  f  neglect- 
ing their  e£foot,  the  hmmui  motion  determined  by  Professor  Oppolner  for 
1880  wonld  bring  the  comet  to  perihelion  again  abont  Angast  34*ft 
•  •  .  The  actual  orbit  of  Winnecke'^  comet  approaches  very  near 
to  that  of  the  planet  Jupiter  in  heliooentric  longitode  110^,  at  which 
point  the  oomet  arrives  seven  hundred  and  twenty  days,  or  1*97  years^ 
before  perihelion  ])a8sage ;  the  distance  between  the  two  orbits  ia  then 
less  than  0*06  of  the  earth's  mean  distance  from  the  snn. 

It  is  very  posHible,  however,  that  the  comet  which  may  most  interest 
astronomers  in  1886  will  be  that  observed  in  1815,  and  known  as  Gi- 
bers' (loniel,  which,  aticording  to  the  elaborate  calculations  of  Dr.  Gin- 
zei,  will  again  arrive  at  perihelion  in  December,  1886.  The  most  ]>rob- 
able  date  that  can  be  inferred  trom  tlie  observations  of  1815,  an<l  tlie 
computation  ut  planetary  iierturbations  in  the  Pliterval,  is  Decern l)cr 
16,  but  unfortunately  the  observations  did  not  suliice  to  deterniiue  the 
mean  motion  in  1815  with  precision,  and  conse(|uently  Ginzel  found  lor 
the  limits  of  the  ])eriod  of  revolution  72-33  and  75-68  years;  hence  the 
comet  may  reach  itis  perihelion  many  months  earlier  or  later  than  the 
date  given  by  calculation. 

Extensive  sweeping  ephemeridea  have  been  published,  and  it  may 
not  be  too  soon  to  direec  attention  to  a  search  lor  the  comet  at  the  be 
ginning  of  the  next  year,  or  as  soon  as  the  region  in  which  its  orbit  is 
projected  at  the  time  can  be  advantageously  examined.  {li(Uuref  Octo- 
ber 29,  1885.) 

METBOBS,  AND  THB  ZODIAOAI<  LIGHT. 

Meteor  shower  of  Noreniber  21 , 1885. — On  the  eveninix  of  XovemlK'r27 
there  was  a  remarkable  shower  of  meteors  radiating  trom  Andromeda, 
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and  presumably  couiiected  with  Biela's  comet,  very  nearly  two  revo- 
latious  of  which  had  elapsed  aiace  the  previous  great  appearauce  of 
these  bodies  in  1872. 

In  Europe  aud  Asia  the  star  sliower  was  very  remarkable  wherever 
tlie  clouds  did  not  prevent  its  being  aeen ;  in  this  coaotry  it  was  nearly 
ovsr  before  Bonset^  yet  in  the  early  evening  the  meteors  were  nameroaa 
eooogh  to  attract Tery  general  attention.  It  would  also  appear  that 
diowm  of  meteors  were  observed  from  thia  stream  not  only  on  the  night 
of  November  27,  bat  also  at  some  plaoes  on  nights  iNreceding  and  fol- 
Vnring. 

An  adequata  disoQssion  of  the  observations  can  only  be  made  after 
an  the  reports  are  in.  Tolerably  complete  sammaries  of  the  aecoanta 
tk«8  ftr  pablished  may  be  found  in  CM  9t  Terre^  vol.  6,  pp.  451, 491,  and 
Mm,  vol.  19,  p.  33. 

"It  will  be  very  interesting  to  notice  in  1808  how  &t  the  brilliancy 
of  the  display  to  which  we  may  then  look  forward  will  be  affected  by 
the  comparatively  slightly  altered  position  in  its  orbit  of  the  principal 
aggregation  of  meteors,  which  would  seem  to  be  a  little  behind  what 
would  have  been  the  place  of  the  comet.'' 

The  ModUml  %At— In  October,  1883,  Prof.  Arthur  Bearie  presented 
to  the  Ameriean  Academy  of  Arts  and  Sciences  a  very  valuable  paper 
OD  tfaesodiaeal  Hgfat,  in  which  ho  had  collected  and  reduced  on  a  uni> 
fom  system  the  evening  observations  of  all  the  principal  observers. 
The  principal  points  then  brought  out  were  that  in  all  probability  the 
apparent  changes  in  the  latitude  of  the  zodiacal  light  were  due  mainly, 
if  not  entirely,  to  the  effect  of  atmospheric  absorption,  and  that  the 
method  of  observatiou  by  drawing  outlines  must  be  replaced  by  care- 
ful photometric  observations  if  definite  knowledge  was  to  be  substi- 
tuted for  the  vague  information  we  nowj)08se8s  as  to  the  "  Gegenscbein,** 
the  "zodiacal  bands,"  &c. ;  and  Professor  Searle  concluded  with  the 
suggestion  that  the  ordinary  meteoric  theory  would  j?ain  greatly  in  . 
simplicity  by  the  substitution  of  meteoric  dust  scattered  generally 
throughout  the  solar  system  for  the  meteoric  rings  that  haxe  been 
usually  imagined.  Professor  Searle  ha.s  continued  his  investigations, 
in  a  recent  memoir,  in  which  he  corrects,  for  the  effect  of  atmos- 
pheric absorption,  Jones's  observations  of  what  the  latter  called  the 
^itroager  light,"  at  the  elongation  60^,  whether  made  in  the  morning 
9t  evening.  The  result  of  the  inquiry  is  tjo  confirm  the  view  arrived  at 
pvBvionsly,  that  atmospheric  absorption  largely  affects  the  apparent 
PoritioB  of  the  aodiaeal  Ught,  and  Professor  Searte  again  lays  stress  on 
the  need  for  photometric  observations.  Proftssor  Searle  concludes 
tkst,  after  eorrectuig  for  atmospheric  absorption,  there  seems  reason  to- 
iliink  that  the  jsodiacal  light  has  had,  during  the  present  half-century, 
a  BMne  northern  latitude  near  the  longitude  180^  than  near  the  longi- 
^Qde  Qo.  He  also  shows,  ftom  a  careful  study  of  the  distribution  of  the 
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Stars  in  the  Durchinusteninj]:,  that  ujion  the  meteoric  tlieorv  of  the  zo 
diacal  light  it  is  to  be  expected  tliat  a  eoiitiiiuous  zodiacal  band  should 
be  present;  but  the  question  of  its  actual  visibility  is  eomplicated  by 
the  slio^ht  maxima  of  stellar  density  which  are  situated  aloiitj  those 
parts  of  the  ecliptic  most  readily  accessible  to  observation  from  stations 
in  the  northern  hemisphere.   An  interesting  result  is  obtained  fnnu 
an  examination  of  the  elements  of  the  237  asteroids  first  discovered,  . 
from  which  it  would  seem  that  the  belt  of  sky  occapied  bj  the  projec-  ' 
tions  of  the  orbits  of  these  asteroids    presents  certain  peculiarities 
which  correspond  to  those  of  the  zodiacal  light,  and  suggest  the  hy- 
pothesis that  the  light  may  be  partly  due  to  minate  objeots  oircalatiDg 
in  orbits  like  those  of  the  smaller  planets."  {Nature,) 

THE  BUN. 

Langley^ft  researches  on  solar  heat. — **The  results  of  the  work  ui)od 
which  Professor  Langley  has  been  engaged  tor  the  last  several  years 
have  recently  been  published  in  a  complete  form  as  Volume  xv  of  the 
Professional  Papers  of  the  United  States  Signal  Service.  J^o  work 
more  thoroughly  aggressive,  more  calculated  to  further  the  progress  of 
aeience  and  to  render  it  secure,  has  been  uudertakeu  during  late  years 
than  that  which  Professor  Laugley  has  carried  out,  chiefly  by  mesos  , 
of  his  ingenious  and  useful  instrument,  the  bolometer.  •  -  -  The  ; 
ilrst  chapter  contains  the  preliminary  observations  made  at  AUegheoyt 
from  whioh  Professor  Langley  deduced  the  value  of  the  sohic  constant  j 
as  2*84  calories,  a  much  larger  quantity  than  that  generally  accepted 
hitherto.  The  observations  also  showed  him  that,  contraiy  to  the  gener- 
ally received  opinion,  ab6or|>tiou  occurred  in  the  visible  portion  of  the 
spectrum,  particularly  in  the  green  and  blue,  and  that  it  diminished  as 
the  extreme  infra-red  was  approached,  and  convinced  him  that  the  labor 
and  expense  involved  in  repeating  the  observations  at  the  base  and  at 
the  summit  of  a  lofty  mountain  would  be  well  repaid  by  the  gain  in 
our  knowledge. 

"  In  July,  1881,  therefore,  Professor  Langley  started  for  Mount  Whit- 
ney, a  lofty  eminence  in  the  Sierra  Nevada  of  Southern  Califernia, 

over  1-1,000  feet  in  height,  which  seemed  to  combine  all  tlie  needed  re- 
<iuirement8.  Tiie  second  (chapter  gives  an  interesting  atu  ount  of  the 
journey  to  Mount  Whitney.  Tlieu  follow  several  chapters  of  results  of 
observations  and  descriptions  of  the  instruments  used.  Amongst  these 
were  a  water  ])yrheliometer  after  Pouillet-s  model,  a  inereiiry  ])yrlie- 
liometer,  two  globe  aetinoineters,  a  'solar  (comparator,' and  the  spectio- 
boloineter.  In  (chapter  xiv  the  amount  of  the  atnios]»heric  absorplK'U 
is  siiown  to  ]>e  about  iO  ])er  cent.,  or  double  that  usually  supiKwed. 
Then  follow  chapters  on  '  Sky  Radiation,'  *  Nocturnal  Jiadianon/ «S:(;. 
Cha])ter  xxi  jrives  a  pjeneral  summary  of  the  results:  and  the  loo^t 
probable  value  of  the  *  solar  con  st  ant 'is  «ri  von  astSealories.  Threeappeii- 
dices  tbliow,  on  the  reduction  of  psychrometcr  observations,  the  deter- 
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luiiiatiou  of  wave- lengths  iu  tbe  invisible  prismutic  spectrum,  and  also 
of  the  influence  of  convectiou  cariente  on  thermometer  bulbs.  The 
work  is  illustrated  by  twenty -one  plates,  mostly  the  observation  curves 
of  tbe  different  instnimeuts,  besides  a  map  of  the  district  of  Mount 
Whitney,  showing  the  proposed  reservation  and  a  view  of  the  mountain 
fiunp. 

The  prinoipnl  resalts  of  Professor  Langley's  work  may  perhaps  be 
briefly  summarized  as  follows:  He  has  shown  that  the  invisible  sjiec. 
tram  beyond  the  red  extends  much  further  than  waa  imagined  or  be- 
lieved possible ;  he  has  detected  cold  spaces  in  this  spectrum  analogous 
to  the  daric  absorption  bauds  and  lines  of  the  visible  spectrum,  and 
liM  determined  their  wave-lengths.  He  has  shown  that  all  the  old 
ftrmnla  for  tbe  determination  of  wave-lengths  in  the  prismatic  spectrum 
foiled  utterly  when  carried  into  the  infhi-red  region.  The  amount  of 
absorption  ezeicised  by  tbe  atmosphere  has  been  proved  to  have  been 
greatly  nnder-estimateil ;  it  in  at  least  double  what  has  been  usually 
supposed,  anil  the  value  of  the 'solar  constant' has  been  increasecl  in 
voUvseiiuencc.  Contrary  to  the  theory  liithtrto  universally  ln4d,  I'ro- 
tVssor  Lanj;ley  has  sliowii  that  tlie  infra-red  rays  do  not  sutler  the  most 
al)6orption,  hut  the  visible  rays,  and  especiallj'  those  in  the  {jreen  and 
blue,  the  transniissibility  steadily  increasing  towards  the  extreme  intra- 
m\.  From  this  it  follows  that  what  we  call  white  lijjht  is  not  *  tbe 
Mini  of  all  ra<liation8,'  but  that  remainder  of  rays  whicli  has  hetMi  filtered 
<ln\vn  to  us,  and  the  sun,  couhl  we  see  it  as  it  is,  would  appear  of  a  de- 
cided bluish  tint.  Professor  Langley's  observations  seem  also  to  indi- 
cate that  at  acertain  point  far  in  tbe  infra  red,  transmissibility  thronfj^h 
the  atmosphere  suddenly  ceases,  and  it  would  seeui  to  follow  that  the 
^rth  heat  which  fails  to  be  radiated  away  through  the  atnios])here 
most  be  lower  than  we  have  yet  examined  in  any  spectrum.  The  old 
idea  of  a  ^  temperatuie  of  space'  is  n»jected,  and  reasons  are  given  for 
oonelnding  that  the  heat  we  receive  from  celestial  bodies,  other  than 
tbe  sun,  Is  practically  niL  Finally,  Professor  Langley  concludes  that 
the  temperature  of  the  earth  under  direct  sunshine,  even  though  our 
atmosphere  were  present  as  now,  would  probably  fall  to  l'0(K>  G.  if  that 
atmosphere  did  not  possess  the  quality  of  selective  absorption.  To  this 
catalogue  of  results  may  be  added  that  the  volume  before  us  gives 
abundant  evidence  of  the  attention  and  care  which  Professor  Langley 
bas  given  to  firee  his  work  from  every  source  of  error."  {Observatory, 
September,  1885,  p.  309.) 

We  can  only  refer  by  title  here  to  a  lecture  on  "Sunlight  and  the 
♦iirth's  atmosi)here,^  delivered  by  Professor  Laii^jley  at  the  Koyal  In 
Witute,  zVpril  17,  1S85,  a  full  report  of  which  lias  apjicared  in  Xature 
(^<>I.  'i2,  p.  17,  4()),  and  to  his  interesting  and  adniiiably  illustrated 
astrouoniical  articles  on  "The  New  Astronomy,"  in  the  (k'ntury  for 
^ptetuber,  October,  aud  December,  1884,  aud  March,  1885. 
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Diameters  of  the  sun  and  moon  as  observed  icith  the  Oreenwich  transit 
circle  (W.  G.  Thackery). — The  author  coiisi<l<»rs  the  values  of  the  diam- 
eters of  the  sun  aud  moon  furnished  each  year  by  the  result  of  all  the 
observations,  and  also  the  values  resultinjj  each  year  from  the  work  of 
the  individual  observers.  The  following  results  were  found  for  the  siiii, 
with  which  are  giVea  tbe  results  obtained  by  Sir  G.  B.  Airy,  in  a  paper 
entitled  ''On  the  Circulaiity  of  tbe  Sao"  (Mimihly  Notices^  vol.  xxii); 


Period. 

No.  of 

ObBDS. 

Hot.  DiMD. 

'  No.  of 
obsDs. 

Vert.  DiMD. 

Authority. 

795 
3,185 

/  // 

82  2-65 
33  8-38 

;  851 
1  3,317 

1 

t  It 

32  2-61 

33  s-es 

Airy. 

ThAokoray. 

1861  to  1883  

The  dilKNreDce  io  tbe  valaesof  the  horicontal  diameter  is  rather  ear- 
prising  when  compared  to  the  identity  of  the  valaes  of  &e  vertical  di- 
ameter; but  the  personal  equation  mnst  be  taken  into  account  in  eoo- 
Bidering  the  observations,  the  following  table  showing  its  importance: 

Millar  mw  9f     mm**  utHM  Aam«tfr,«dei»rdiii^  fo  ^mm%  odMnm. 


Obeerver. 


Tabular 
error. 


No.  of 
obsna. 


DnnkiB  

Ellifi  , 

J.  Carpenter  , 

Criswick  , 

Lynn  ..... 

Downing   ............... 

Thackeray  

Lewis  ....••••••........•••••••••.•«••• 

HoUis  X 


n 

+2-28 
—019 
+313 
-1-1 -65 
—1-59 
+1-70 
+1-01 
-fO-48 
+015 


138 
269 
191 
347 
14» 


141 

72 
44 


The  obaerTatione  extend  from  1861  to  1883*  The  error  as  foosd  by 
one  obeerver  often  varies  with  the  time.  As  to  the  horizontal  diameter 
foond  by  the  transits  of  the  two  limbs,  the  following  resalts  have  been 
given  by  Mr.  Dnnkin  in  VoL  xxxv  of  the  MumMjf  iTotioM,  p.  91,  for 

the  period  1864  to  1873: 


IMvldr  «rrort  of  ike  AoriRmtal  Momekr. 


Obaerror. 


BonkiB  ..... 

Ellis  , 

Criswiok .... 

Lynn  

J.  Cttrponter 


Tabular 
error. 


n 


+0.H7 

-f1.4R 

+0.  :u 
+Lor) 

+2.45 
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Mr.  Thackeray  baa  also  considered  the  obaervatioos  of  the  moon's 

diameter.   In  this  case  the  personal  equation  is  almost  insensible)  and 

the  correction  to  the  Xautical  Almanac  is  unimportant. 

One  result  of  the  precediu^;  discussiou  is  to  show  that  it  would  be 
])roi>er  in  reducing  incomi)lete  observationH  of  the  sun  (observations  of 
one  limb  only)  not  to  adopt  a  uniform  value  for  the  diameter,  but  to 
employ  the  observer's  own  value.   {Bull.  Aatron,,  August,  1865.) 

Uti  of  eeHpieg. — ^Dr.  Theodore  von  Oppolzer,  of  Vienna,  annonnees 

the  early  publication  of  a  very  extended  list  of  the  dates  of  solar  and 

lunar  eclipses  which  has  been  prepared  under  his  direction.  There  will 
be  eiffht  thousand  of  the  former  and  more  than  five  thousand  of  the  latter 
class  of  phenomena,  and  all  included  between  the  years  1207  b.  c  and 
-161  A.  D.  In  publishing;  the  hours  of  the  day  at  which  the  eclipses 
w^ill  occur,  Dr.  Uppolzer  will  jvdopt  the  new  reckoning;  of  astronomical 
time  recommended  by  the  International  Prime  Meridian  Conference  at 
Washington  in  1884,  thus  makin.cr  this  publication  the  tirst  astronomical 
work  of  im|K)rtaooe  in  which  this  method  of  counting  the  honrs  of  the 
day  is  adopted. 

Eclipse  of  the  ««n,  1869,  Augtist  7. — The  report  of  observations  of  the 
total  eclipse  of  the  son  of  August  7,  1869,  made  by  parties  under  the 
direction  of  Prof  J.  H.  G.  Ooffin,  snperinteudent  of  the  American  £phe- 
meris  and  Naatical  Almanac,  has  been  published  during  the  year,  the 
delay  in  the  appearance  of  the  volume  being  doe  to  the  illness  of  Pro- 
ftewrCoffln.  The  lesolto  of  the  work  of  ProfesaonTonng,  Gould,  Pick- 
abg,  Ifortoii,  and  othen  have  already  been  known  through  other  chan- 
neUy  but  many  vidnable  details  are  now  given  fbr  the  first  time.  Ten 
plates  accompany  the  work,  among  Ihem  some  excellent  engravings 
ttm  the  photographs  at  totality. 

Mipse  of  Ui0  Mm,  1885^  Mmreh  111— This  was  visible  as  a  partial  edipae 
throaghont  the  United  States,  and  as  an  «  annular ''eclipse  in  the  north- 
VMtem  part ;  the  annnlns  describing  a  path  about  75  miles  wide,  across 
Montana,  Idaho,  and  the  northwestern  part  of  California. 

A  circular  was  sent  out  by  the  Superintendent  of  the  Naval  Observa 
tory  8tatin;x  that  time  sifrnals  would  be  sent  to  observers  alon^  this  line, 
and  requCvHting  that  observations  of  the  be<:inning  and  endinjr  of  rho 
^lipse  and  of  the  annular  phase  should  be  transmitted  to  the  observa- 
tory. Reports  were  received  from  sixteen  observers,  and  many  of  these 
reports,  toffether  with  an  account  of  observations  made  at  the  Naval 
Observatory,  embracinj:^  observations  of  contact,  observations  nia<le  witli 
tlie  transit  instrument  and  transit  circle,  and  results  from  photofrraphs 
made  with  the  transit  of  Venus  photo-heliofrraph,  are  published  as  Ap- 
endix  ii  to  the  Washington  observations  for  18S2. 

Observations  of  contact  were  made  by  Professor  Pet^^rs  at  Clinton* 
^nd  photographs  were  taken  at  the  Chicago  and  Lick  Observatories. 
^*  Charles  H.  Rockwell  observed  the  annular  phase  from  Delta,  Cal. 
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Eclipse  of  the  «tm,  1885,  September  0.— The  track  of  the  line  of  total 
eclipse  lay  almost  wholly  id  the  Soath  Pacifle  Ocean,  the  only  land  on 
which  the  total  phase  was  ohservable  being  the  shores  of  Cook's  Straits, 
ISow  Zealand.  The  duration  of  totality  was  abont  two  minntes  at  the 
Iioint  most  fovorably  located.  It  would  appear  that  no  central  eclipse 
has  traversed  these  islands  during  the  present  centnry ;  an  examina* 
tion  of  the  various  ephemerides  points  to  the  annular  eclipse  of  Decem- 
ber 29, 1706,  as  the  last  which  was  there  central.  An  annular,  though 
nearly  total,  eclipse  will  take  place  near  the  north  extremity  of  the  North 
Island  on  January  3,  1927,  while  on  May  30,  1065,  when  the  sun  is 
barely  risen  to  an  altitude  of  5°,  he  will  be  totally  eelij)sed  on  the  east 
coast  of  the  Iforth  Island,  near  its  north  extremity,  for  about  2*"  20*." 

From  tlie  reports  we  have  seen  it  would  appear  that  many  of  the 
|>arties  which  were  organized  for  the  purpose  of  observing  the  expected 
phenomena  were  seriously  interfered  with  by  bad  weather.  At  Talio- 
raite,  a  point  well  within  the  belt  of  totality  but  some  40  miles  notth 
of  the  central  line,  Mr.  Graydon  succeeded  in  obtaining  five  sketches 
^luring  totality ;  these  sketches  show  five  or  six  long  rays  (besides  a  large 
nnmber  of  shorter  ones)  projecting  from  the  sun's  limb,  the  longest  ray 
being  some  two  or  three  diameters  of  that  body  in  length.  A  dark  rift 
was  observed  in  the  corona,  and  near  this  rift  a  red  flame  was  noticed 
by  some  of  the  bystanders  to  shoot  oat  just  before  the  end  of  totality. 
Photographs  were  obtained  at  Blenheim,  at  Masterton  and  at  Nelson; 
and  other  observations  were  made  at  Wellington,  Dryertown,  and  Pal- 
merston. 

Ud^^  ef  the  MMi,  1886,  Avgvet  28-29*.^The  eclipse  of  August  28-29, 
1886,  will  be  total  only  in  the  torrid  zone,  and  the  path  of  the  total 
phase  will  fall  mainly  in  the  open  Atlantic  Ocean,  but  at  Benguela,  on 
the  western  coast  of  South  Africa,  it  will  be  observable  at  abont  3 

o'Sclock  of  local  time  in  the  afternoon.   It  will  be  remembered  that  this 

eclipse  is  of  rather  more  than  ordinary  interest  on  aecount  of  the  long 
duration  of  totality.  4"^  IT,  near  Fx  ii*:uela.  Another  interesting  circum- 
stance has  been  noticed  by  Dr.  llcrz,  »)f  Vienna,  in  the  fact  that  at 
totality  two  :fctars,  47  (j  Leonis  and  I'J  LtMHiis,  are  dose  to  the  sun,  the 
latter  within  the  corona.  It  is  suggested  that  by  means  of  measure- 
ments upon  these  two  stars,  something  may  be  Icai  ihmI  in  reganl  to  the 
refracting  jmwer  of  (his  peculiar  atTnos])here  of  the  sun.  .\  bill  is  now 
jKMiding  before  Congress,  appro])riating ''!'10,0()0  tocitable  the  Secretary 
of  the  ]Savy  to  Ht  out  au  expedition  to  observe  this  eclipse. 

Transit  of  Venna. — From  Professor  U ark ness'si  report  to  the  president 
of  the  Ameriaiu  Trausit  of  Venus  Commission,  we  make  the  following 
extract : 

*' At  the  date  of  my  last  annual  report  expennients  were  in  progress 
to  determine  whether  or  not  the  heliostat  mirrors  un«lergt»  any  change 

•  See,  :ils(».  A<'cownt  of  Progross  of  Astronomy,  IS"'.).  Smithsonian  uport,  p.381. 
tSee  Keport  of  Superinteudont  U.  S.  Naval  Observatory,  ldcu'>,  p.  l'<i. 
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of  carrature  wlien  exposed  to  the  son's  rays.  As  that  question  is  of 
vital  importanoe  in  the  theory  of  the  horisontal  photo-heliograph,  it 
wa8  fhoo^ht  desirable  to  make  the  experiments  both  in  the  heat  of 
gammer  and  in  the  eold  of  winter.  The  work  was  eompleted  on  Feb- 
maiy  23, 1885. 

^  Mr.  Rogers  is  now  engaged  in  writing  an  acconnt  both  of  the  proc- 
esses employed  in  prepaiiug  and  developiug  the  dry  collodion  emalsion 
plates  used  with  the  photo-heliographs  in  observing  the  transit  of  Venus 
in  Deoember,  1882,  and  of  the  experiments  which  were  execnted  to  de- 
termine the  best  method  of  making  pyroxyline  for  that  purpose.  When- 
ever pbotojrraplis  are  required  whicli  must  sustain  tlii'  test  of  iu  cuiate 
measure iiient,  the  collodiou  euiulsion  i)r()ces8  oilers  advantap\^  so  j;icat 
that  every  effort  should  be  put  forth  to  increase  its  jjceueriil  availabilify. 
S<)n)e  of  our  recent  experiments  incidentally  tend  in  that  direction,  and 
altlMUi^^h  primarily  made  to  clear  up  obscure  jioints  iclatiiiu  to  the  tran- 
mtof  Venus  work,  itiHho])ed  tliey  will  facilitate  the  ap])lieati()n  of  collo- 
dion emulsion  in  future  operations  requirin*,^  the  use  of  photo  helio- 
grapbs.  Ill  these  exi>eriments  j>yroxyline  has  been  made  from  flax,jute, 
etc.,  as  well  as  from  cotton,  which  is  the  form  of  cellulose  commonly 
preferred. 

^'It  will  be  remembered  that  wet  bromo-iodide  plates,  made  by  the 
bath  process,  were  used  with  the  pboto  beliograpbs  in  observinjj  the 
transit  of  Venus  in  December,  1874,  and  the  question  naturally  arises 
whether  or  not  the  negatiyes  then  obtained  are  strictly  comparable  with 
those  made  upon  dry  eollodion  emulsion  during  the  transit  of  December, 
1882.  For  the  definite  settlement  of  that  point  recourse  was  had  to 
photogrilphs  of  the  solar  spectrum.  In  June,  1881,  a  set  of  snch  photo- 
graphs was  made  upon  wet  bromo-iodide  bath  plates  of  the  kind  used 
in  December,  1874,  and  similar  sets  are  now  being  made  with  emulsions 
ss  nearly  as  possible  in  the  same  condition  with  respect  to  age,  etc.,  as 
those  actually  em  ployed  in  observing  the  transit  of  December,  1882.  In 
order  to  show  clearly  the  progressive  action  of  the  solar  rays  i»i>on  tho 
silver  saltp,  each  set  beprins  with  the  shortest  exposure  capable  of  ]>ro- 
ducing  an  easily  legible  impression,  and  extends  to  exposures  two  or 
three  hundred  times  as  great.  The  negatives  have  not  yet  been  sub- 
jected  to  critical  examination,  but  the  general  result  seems  to  be  that, 
while  marked  diflerences  exist  in  the  action  of  the  spectrum  upon  the 
two  classes  of  plates  with  the  exposures  given  in  the  i)hoto  heliograi»lis, 
the  effective  rays  are  of  substantially  the  same  wave  lengtii  in  botli. 
The  transit  plates  of  1S74  and  1882  are  therefore  quite  comparable  in 
this  respect,  and  there  is  no  reason  to  apprehen<l  systematic  differences 
hilween  them  dei>ending  upon  atmospheric  dispersion.  The  spectru!n 
photographs  have  also  established  the  ttict  that  the  emulsion  plates  iia  ve 
a  (h'{rreeof  sensitiveness  not  very  <lifferent  ftx)m  that  of  bath  wet  plates.** 

The  reduction  of  observations  for  time  and  latitude  made  at  the  va  .  i 
on«  United  States  stations  in  December,  1882,  are  now  nearly  completed 
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and  to  a  oonsiderable  extent  prapured  for  prmting.  It  ia  expected  that 
they  wOI  form  Part  m  of  the  Transit  of  Venns  Eeports.  Ko  progress 
has  been  made  in  the  rednotion  of  the  photographs  during  the  oorrent 
year,  and  it  is  not  proposed  to  take  them  ap  again  nntil  after  all  the 
mannaeript  relating  to  time,  latitude,  and  longitodehas  been  prepared 
for  the  printer. 

The  work  of  printing  Part  n  of  theTranait  of  Y^os  Reports  has  re- 
cently been  reanmed,  and  will  probably  be  completed  at  an  early  dato. 
This  part  will  form  a  volnme  of  aboat  five  baodred  qnarto  pagres,  and 

will  contain  the  records  of  all  observations  made  at  the  Unite<l  States 
stations  for  observing  the  transit  of  1874,  together  with  the  correspond- 
ing reductions  and  diacasaious,  eicepting  only  tboae  relating  to  the 
photographs. 

The  French  photographs  of  the  tramit  of  Venus. — The  measurement 
of  the  seven  hundred  photographs  obtained  at  the  various  French  sta- 
tions during  the  transit  of  Venus,  1882,  is  about  to  be  commenced.  An 
office  has  been  organized  for  the  purpose,  the  necessarj' credit  has  been 
granted,  and  a  measuring  instrument  belonging  to  the  Meudon  Obser- 
vatory and  lent  by  M.  Janaaen,  haa  been  supplied.  Thia  will  be  replaced 
in  January,  1886,  by  a  amaller  one  by  the  same  makera,  MM.  Brunner 
Fr^rea.  The  meaanrementa,  it  ia  expected,  will  be  completed  in  fifteen 
montha. 

rhnlofjraphic  evidence  as  to  the  constitution  of  svn  spots. — "M.  Janssen, 
remarking  on  some  exquisite  ])hotograi)hs  of  sun  si>ots  which  he  has  ob- 
tained during  the  past  year,  calls  attention  to  the  evidence  they  supply 
as  to  the  continuation  of  the  granulation  of  the  genei-al  solar  surface, 
into  the  spots.  A  photograph  of  the  great  spot  of  1885,  June  22,  for 
example,  to  which  he  particularly  alludea,  shows  that  the  bright  region 
which  surrounds  the  penumbne  of  large  apots  has  not  a  different  con- 
stitution from  that  of  the  photosphere  in  general,  since  it  is  made  up  in 
like  manner  of  granular  elementa,  uaually  of  a  apherical  form.  The 
marked  increaae  in  biightneas  of  such  regions  the  photograpbashow  to 
be  due  to  the  granulations  being  more  thickly  cluatored,  brighter  in 
themaelvea,  and  arranged  on  a  brighter  background.  In  the  penumbra 
the  granulationa  are  atill  diatinguiahable,  but  they  are  leaa  luminona 
and  more  aoattered,  leaving  dark  gapa  between  the  rows  of  grains,  the 
familiar  striated  appearance  of  the  penumbra  being  due  to  the  arrange- 
ment of  the  granulations  in  ranks  and  lines,  like  beada  on  a  thread. 
The  grains  become  in  general  amaller  and  duller  near  the  Dnclens,  where 
they  seem  to  dissolve.  The  same  spot  presented  two  very  remarkable 
bridges,  and  a  very  bright  isolated  mass  of  luminous  matter  which 
united  them.  Tliis  luminous  matter  and  the  brid^^es  were  also  formed 
of  granular  elements  resembling  the  others.  Many  other  photoiiiapbs 
have  revealed  a  similar  structure  in  peuumbne  and  their  surroundings, 
80  that  it  is  highly  probable  that  *tbe  luminous  matter  which  forms  the 


V. 


Digitized  by  Google 


ASTBONOMY.  55 

«olar  sorflioe  has  eveiywheie  the  same  oonstitQtioii."'  {Naturtj  Feb- 
ruary 4,  1886.) 

Skm-tpot  maselmum. — ^The  exact  epoch  of  the  last  san-spot  roaxitnum, 

which  for  some  time  remaine<l  in  uncertainty,  has  been  placed  by  Wolf 
at  1883-9,  and  his  result  haa  been  confli  med^  by  the  observations  of 
the  past  year.  The  previous  maxiiiuim  was  well  marked  at  187()  (i  and 
Avith  the  11-year  period  (more  exactly  11  1  years)  the  next  was  expected 
at  1881-7  or  the  beginning  of  1882 ;  and  in  fact  in  April,  1882,  a  "  false" 
maximnm  did  occur,  but  with  the  finally  established  maximum  at  1883-9 
have  a  retardation  of  about  two  ^ears.  The  interval  from  the  pre- 
wling  maximum  is  therefore  13.3  years,  and  from  the  preceding  mini- 
mam  of  1879*0,  4-9  jears.  It  is  quite  remarkable  also  that  the  varia- 
tious  of  the  magnetic  needle  have  shown  a  similar  auomaloos  fluotoa- 
tion. 

The  iSolar  Corona  j  {a  lecture  delivered  at  the  Royal  Tmtitution^  by  Dr. 
Hii*rgins,  February  20, 1884). — ''After  mentioning  the  various  hyjmtheses 
loiicei niug  the  nature  of  the  corona  (a  gaseous  atmosphere,  tine  j)ar- 
ticles  ejected  by  the  sun  and  in  motion  around  the  sun  caused  by  several 
forces,  one  of  them  being  perhaps  the  repulsive  force  observed  in  the 
case  of  comets,  a  center  of  meteoric  streams,  etc.),  Dr.  Hoggins  speaks  ^ 
of  Dr.  Hastings's  new  theoiy,  according  to  which  the  corona  is  not  a 
realitjr  but  simplty  a  pheDomenon  caused  by  diffraction.  Wittiont  dwell- 
ing apou  the  proof  of  its  reality  famished  by  photographs  made  when 
there  was  no  eclipse,  and  coDsequently  no  interrention  of  the  moon,  Mr. 
Hoggins  finds  that  the  analysis  of  the  speetra  of  difievent  parts  of  tiie 
conma  and  the  peculiar  stmcture  seen  in  the  photographs  taken  dnring 
edipses  contradict  Dr.  Hastlngs^s  theory.  If  Dr.  Hastings's  theory  were 
correct  the  corona  wonld  of  necessity  change  daring  the  coarse  of  the 
«cUpse  and  the  photographs  reveal  no  change.  M.  Janssen  says :  *  Les 
formes  de  la  oonronne  ont  M  absoloment  fixes  pendant  toate  la  dor^ 
de  la  totality.' 

^  The  snn  is  doubtless  sanoanded  by  a  gaeeons  atmosphere  of  a  cer- 
tain eitent,  but  there  are  a  number  of  reasons  why  the  corona  should 
not  be  regarded  as  a  prolongation  of  this  atmosphere.  A  gas  even  a 
bnndred  or  a  thousand  times  lighter  than  hydrogen  at  the  lieight  of  the 
corona  would,  at  the  sun's  surface,  be  heavier  tlian  metals, — a  state  of 
things  which  spectroscopic  and  other  observations  show  cannot  be  the 
true  one.  The  corona  does  not  show  either  that  rapid  condensation 
towards  the  sun  which  an  atmosphere  would  show,  especially  if  we  take 
into  account  the  eftect  of  persi>ective  in  increasing  the  brightness  of 
the  lower  parts  of  the  corona.  Moreover,  comets  have  been  known  to 
pas8  through  the  upper  part  of  the  corona  without  losing  either  matter 
or  velocity. 

* Snr  lo  statistlqiM  tolalre  de I'Mii^e  1885.   Ctmpt  Send.  lOSt:  161. 
f  See  The  Obeenratoiy,  toI.  8,  p.  183. 
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^  There  oan  be  no  doubt  that  the  ooronft  shows  ns  matter  ezistlD^ 
aboot  the  sun  in  the  ibrm  of  a  fog,  of  whieh  we  may  fbrm  some  idea  bj 
imagiDing  the  air  we  breathe  very  much  rarefied  bat  still  fhir  of  par- 
tioles  rendered  Tisible  by  a  son's  ray.  The  matter  of  the  corona  sends 

ns  three  kinds  of  light :  Solar  light  dispersed  by  particles  of  matter^ 
either  solid  or  liquid;  light  giving  a  contimions  spectrum,  showing  that 
the  solid  or  liquid  particles  are  incandescent,  and  lijjht  givinj;  spectra 
of  bi  illiant  lines,  fainter  and  varying  greatly  at  ditterent  parts  of  the 
corona  and  at  different  eclipses,  which  must  be  due  to  the  presence  of  a 
luminous  giis.  This  «^as  existing  between  the  particles  does  not  form  a 
solar  atmosphere  in  the  true  sense  of  the  word  (su<'h  an  atmosphere  has 
already  been  shown  to  be  impossible),  but  this  gas  niay  be  regarded  as 
carried  along  by  the  parti(;les  ;  it  is  due  perhaps  to  the  heat  of  the  sun. 

Comets  show  characteristics  which  are  not  without  analogy  to  those 
of  the  corona;  in  the  erne  of  comets  we  see  reproduced  on  a  small  scale 
the  luminous  streams,  the  rifts  and  carv.ed  rays.*  We  do  not  know 
the  conditions  nnder  which  these  cometary  appearances  occur,  bat  the 
generally  accepted  hypothesis  attributes  them  to  electrical  action,  and 
especially  to  a  repulsive  force  acting  fh>m  the  snn,  and  doubtless  an 
electrical  force,  which  vairies  with  the  sarfoce,  and  not,  like  ffravity* 
with  the  massf  A  force  of  this  nature  conld  easily  overcome  the  force 
of  gravity,  and,  as  we  see  in  the  tails  of  comets,  drive  very  much  rare- 
fled  matter  to  immense  distances.  Snch  a  repulsive  force,  if  electrical  in 
its  origin,  most  act  between  bodies  charged  with  the  same  kind  of  elec- 
tricity, and  according  to  tliis  theory  the  material  of  which  the  corona  is 
composed  and  the  surflace  of  the  son  must  be  in  the  same  electrical 
state;  a  certain  permanence  of  the  same  electrical  state  would  seem  to 
be  required  by  the  phenomena  of  the  tails  of  comets;  bat  we  are  qoite 
in  ignorance  on  this  subject.  ' 

"  However  this  may  be,  it  is  ijuite  in  conformity  with  the  ideas  ex- 
I>resscd  above,  that  the  positions  of  greatest  coronal  extension  should 
usually  corresjmnd  with  the  spot  zones  where  the  solar  activity  is  great- 
est. A  careful  investigation  of  the  structure  of  the  corona  leads  us  to 
think  also  that  the  forces  to  which  this  complicated  and  variable  struct 
ure  is  due  have  their  seat  in  the  sun.  Matter  repelled  by  the  sun 
would  participate  in  the  rotary  velocity  of  the  i)hotosphere,  and  lag<;ing 
l>ehind  give  rise  to  curved  forms.  Moreover,  the  force  of  the  projection 
and  the  subsequent  electri(^al  lepulsion  might  very  well  vary  in  direc- 
tion and  not  be  always  strictly  radial,  and  this  would  help  to  explain 
the  character  of  the  corona.  The  relative  permanency  of  some  of  the 
coronal  forms  during  several  weeks  does  not  imply  that  the  matter  is 
immovable;  flames  over  the  mouths  of  volcanoes  often  offer  a  similar 
appearance.  If  the  forces  to  which  the  corona  is  due  reside  in  the 
snn,  the  corona  ought,  of  course,  to  revolve  with  it;  but  if  the  coronals 
produced  by  causes  extraneous  to  the  sun,  it  may  be  otherwise. 

*8ee  "Cometo,"  Sofol  JmtUiitUm  Proeeedingt,  Vol.  x,  p.  1. 
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"We  have  seen  that  the  corona  probably  consists  of  an  incandescent 
fog.  which,  at  the  same  time,  sends  us  by  reflection  the  lipjht  of  the 
photosphere.  Now  we  mnst  remember  that  there  is  a  preat  difference 
in  the  behavior  of  a  gas  and  of  liquid  and  soli<l  particles  in  thn  innue- 
fliato  vicinity  of  the  sun.  A  pras  need  not  be  jjreatly  heated  even  wlieu 
near  the  sun  by  the  radiated  energy;  wlien  once  ]ie;ite<l  it  would  i;ii> 
i(Uy  lose  its  heat  when  al>ove  the  photosjjhere ;  but  soli<l  and  liquid 
particles,  whether  carried  up  as  such  or  having  become  such  by  con 
densation,  would  absorb  the  sun's  heat  and  at  the  ilistance  of  the  corona 
woald  reach  a  temperature  but  little  inferior  to  that  of  the  photosphere. 
Tbe  gM  showa  by  the  spectroscope  to  exist  among  the  incandei^ceut 
ntter  of  the  corona  may  therefore  have  beeo  carried  there  as  gas  or 
may  have  been  in  part  distilled  from  the  coronal  partit  les  nnder  the 
inflnence  oi  the  enormous  solar  radiations.  There  would  be  no  disconl- 
aaee  between  this  theory  and  the  Ihot  of  the  yeiy  different  heights 
at  wbieh  the  brilliant  lines  in  the  corona  hare  been  observed.  Oasea 
of  nneqoal  densities,  uneqnaUy  repelled  by  a  repulsive  force  Tarying  aa 
the  saiihoe,  wonld  be  to  a  certain  degree  steparated,  the  highest  gaa 
brang  most  influenced  by  the  repnlsive  force,  the  heaviest  being  most 
inioenoed  by  gravity.  The  relative  proportions  at  different  heights  of 
the  eorona'of  the  gases,  whose  presence  is  shown  by  the  speotrosoope, 
vsiy  from  iim6  to  time  and  depend  in  part  upon  the  state  of  activity  of 
the  photosphere  in  such  a  way  as  to  establish  a  probable  connection  with 
tbe  spectrum  of  the  protuberances.  (C  a]>tain  Abney  and  Professor 
Schuster  have  recently  shown  that  beside  the  bright  lines  already 
known,  the  spectnim  of  the  corona  of  1882  gave  the  grou])  of  the  ultra- 
violet lines  of  hydrogen,  which  are  characteristic  of  the  ])hotographic 
spectra  of  white  stars,  and  other  lines  also.)  In  this  view  of  the  corona^ 
therefore,  we  find  a  new  example  of  such  relations  as  those  existing  be- 
tween the  pbenomeoa  of  sun  spots  and  magnetic  perturbations  or  au 
rone. 

^^Many  questions  are  left  unconsidered,  this  among  others,  whether  the 
light  emitted  by  the  gaseous  part  of  the  corona  is  due  directly  to  the 
ran^s  heat  or  to  electrical  discharges  of  the  nature  of  the  aurora.  Fur- 
ther, what  becomes  of  the  coronal  matter  on  the  theory  which  has  been 
nig^:este<l  ?  Is  it  {lermanently  carried  away  from  tbe  sun  as  the  matter 
of  tbe  tails  of  comets  is  lost  to  them  f  Electric  repulsion  can  continue 
only  so  long  as  the  repelled  particles  remain  in  the  same  electrical  state. 
If  tbe  electrical  state  changes,  the  repulsion  must  cease,  and,  gravity  no 
longer  connteraeted,  the  particle  must  foil  back  to  the  snn.  In  Mr. 
Wesley's  drawings  of  the  corona,  especially  in  those  of  the  eclipse  of 
1971,  the  longer  rays  or  streamers  seem  not  to  end  but  to  be  lost  in  the 
Motor  parts  of  the  drawing ;  but.some  of  the  shorter  ones  seem  to  turn 
ttid  descend  to  the  son.* 

*Coiiceniiug  the  uuture  of  the  curoua  cuuHult  tbe  papers  of  Nortou,  Young,  uud 
lADgley  in  the  Awmimn  JvwmtA  $f  Mfiiee,  Tk§       by  Profeosor  Toang,  and  vaifooa 
OMyt  by  ]fr.  R.  A.  Proctor. 
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.  « It  is  difficult  for  us  liviDg  iu  deose  air  to  cooceive  of  the  state  of  at- 
toDQation  probably  preaentin  the  outer  parts  of  the  ooroDa.  Mr.  Grookes 
has  shown  by  ezperiment  that  matter  reduced  to  ODe-milUonth  part  of 
the  density  of  ordinary  air  is  still  possessed  of  a  snfficient  namber  of 
molecoles  to  display  a  perfect  corona  when  under  the  infloenoe  of  an 
electric  corrent.  In  any  case  we  may  hope  that  oor  present  knowledge 
<m  the  snbjeet  will  be  mnch  increased  by  the  daily  photographs  of  the 
•corona,  which  are  about  to  be  oommenoed  at  the  Cape  by  Mr.  Ray 
Woods  under  the  direction  of  Dr.  Gill.^    {Bull.  Astron.j  June,  ir85.) 

Professor  Young  on  the  solar  corona. —  In  an  article  on  *•  Theories  re- 
garding the  sun's  corona,"'  in  the  North  American  Nerietc^  Professor 
Young  expresses  "his  complete  conviction  that  the  corona  is  mainly 
solar."  He  points  out  that  the  corona  sends  us  three  kinds  of  light,  the 
spectroscopic  evidence  showing  that  reflected  or  diffused  sunlight  is 
present,  though  not  the  main  constituent  of  the  coronal  luminosity,  the 
continuous  spectrum  indicating  the  presence  of  incandescent  particles, 
solid  or  liquid,  whilst  the  bright  lines  show  the  presence  of  luminous 
gases.  These  mingled  gases  form  what  has  been  called  the  coronal 
atmosphere,"  hot  in  it  "  there  are  filaments  and  streamers  and  other 
forms  that  are  probably  not  gaseous,  bat  composed  of  mist  and  dost; 
some  of  them  may  be  of  meteoric  origin,  and  some  composed  of  matter 
^ected  from  the  snn,  while  others  perhaps  are  dae  to  condensation  of 
yapors.''  The  analogy  of  the  channels  in  the  tails  of  comets  to  the 
-coronal  rifts,  and  the  evidence  comets  afford  to  a  repakdTe  force  ex- 
ercised by  the  son,  strike  Professor  Young  as  they  do  0r.  Huggins: 
^'All  the  luminous  phenomena  of  the  corona  could  be  accounted  for  by 
•an  atmosphere  of  a  density  millions  of  times  below  that  in  any  Tacuum- 
tube  ever  constructed.'' 

Photographing  the  earona  infitU  8un$MM. — Mr.  W.  H.  Pickering,  of 
the  Institute  of  Technology,  Boston,  made  a  series  of  attempts  during 
the  partial  eclipse  of  March  16, 1885,  to  obtain  a  photograph  of  the 
•corona.  In  this  he  was  quite  unsuccessful,  for  though  his  plates  showed 
several  corona-like  markings,  they  were  clearly  not  due  to  the  true 
corona,  as  tliey  were  found  in  front  of  the  moon  as  well  as  on  the  sun's 
limb.  From  thiti  Mr.  Pickcrinj;  was  evidently  led  to  conclude  that  the 
results  which  Dr.  Hngf^ins  had  obtained  were  probably  of  a  similar 
character,  and  he  expressed  as  much  in  a  letter  to  Science.  Dr.  Ilufr'^ui.s 
iu  reply  pointed  out  that  Mr.  Pickering's  method  was  faulty  and  was 
•calculated  to  produce  such  false  images.  The  latter,  therefore,  some 
what  modirted  his  apparatus  without,  however,  alterin^r  the  two  points 
which  Dr.  Huggins  considered  most  erroneous,  viz,  the  use  of  an  object- 
glass  instead  of  a  reflector,  and  the  placing  his  drop-slit  close  in  front 
of  the  object-glass  instead  of  in  its  primary  focus.  The  result  has  beeu 
that  he  has  obtained  photographs  free  from  folse  coron»,  but  showing 
no  real  ones.  At  the  same  time  he  has  made  experiments  which  con- 
vince him  that  to  produce  a  perceptible  image  of  a  coronal  rift  it  ib 
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aeeeouy  to  be  able  to  discriminate  between  degrees  of  illomination 
whioh  do  not  differ  fkom  eaeh  other  by  more  than  one-teoth  the  intrinsic 
brinianej  of  the  fall  moon.  He  oonsidm  that  the  eye  is  more  able  to 
detect  small  differences  of  light  than  a  photograph  is,  and  states  that 
tbe  moon  cannot  be  phot9graphed  in  fall  daylight,  even  thongh  it  may 
be  easily  seen.  His  investigations  also  lead  him  to  think  that  even  in 
the  clearest  weather  the  atmospheric  illomination  is  three  handred  times 
as  bright  as  it  should  be  for  it  to  be  possible  to  obtain  any  image  of  the 
ixjrona.  To  these  points  Dr.  Huggins  has  replie<l  iu  the  Ohservatory 
lor  November.  Dr.  Huggins  states  that  he  has  had  no  difficulty  at  all 
in  photographing  the  moon  in  full  sunshine,  and  that  the  observation;-, 
of  Professor  Langley  and  others,  of  Mercury  and  Venus,  which  have 
IwfD  seen  as  blaek  disks  before  thej'  reach  the  sun,  proves  that  the 
c-omna  most  have  a  sensible  brightness  as  compared  with  the  atmos- 
pheric illumination. 

He  also  points  out  that  Mr.  Pickeriuj;  fails  to  obtain  any  trace  on  his 
photographs  even  of  the  detects  of  his  own  instrument.  Dr.  Huggins 
declines  further  discussion,  preferring  to  wait  the  result  of  the  work  now 
being  carried  on  by  Mr.  Kay  Wootls  at  the  Cape  Observatory.  Mr.  Pick- 
ering replies  in  Seitnce  for  October  23,  admitting  the  possibility  of  pho- 
tographing the  moon  iu  full  sanshine,  but  contending  that  these  very 
photographs  of  the  moon  supply  an  additional  proof  of  his  opinion  that 
the  light  of  the  atmosphere  near  the  sun  is  more  than  three  hundred 
times  too  intense  for  it  to  be  possible  to  obtain  a  photograph  of  the 
coTOBs,  since  the  skylight  near  the  sun  was  fif^  times  as  bright  as 
that  near  the  moon,  and  ooronal  photographs  to  be  of  any  use  should 
be  aUeto  record  differences  of  illumination  of  only  one-tenth  the  bright- 
nmofthe  Aill  moon. 

He  explains  the  visibility  of  Venus  and  Mercury  as  being  caused  by 
the  refraction  of  the  sun's  light  through  their  atmospheres,  the  black 
being  thus  surrounded  by  a  narrow  luminous  ring.  {Nature.) 

BmarhabU  MiUiT  framinmeu,  * — On  the  26th  of  June,  1885,  a  remark- 
^prominence  was  noticed  upon  the  eastern  limb  of  the  sun  by  M. 
^velot,  of  theMeudon  Observatory.  Its  measured  height  was  about 
lO'^,  or  about  a  third  of  the  sun's  diameter,  but  it  probably  extended 
^OBiewhat  ftirther.  At  a  point  on  the  sun's  limb  diametrically  oppo- 
^te,  another  immense  prominence  was  seen  nearly  e(]ual  in  height 
to  tbe  first.  A  somewhat  similar  phenomenon — ^two  op])osite  promi- 
^wiiees— had  been  observed  on  November  22,  1884. 

On  August  16,  1885,  at  9**  25™,  M.  Trouvelot  observed  a  brilliant 
prominence  4'  in  hei'rht,  which  by  11''  lid"'  had  increased  to  W  27".  With 
th« increase  in  height,  it  diminished  rapidly  in  brightness,  aud  at  il''  22"* 
^•i*!  coinpletely  disa]>peare«l. 

Peculiar  proniinen<;cs  were  also  remarked  by  M.  Iticco,  of  the  Palermo 
Obeervatory,  Septem ber  16-19,  aud  by  M.  Trouvelot  on  Beptember  27. 

*!/ JtlrwMmId,  4 :  441-7. 
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Roicland^s photograph  of  the  normal  Kolar  apeetrum. — This  map  has  beeo 
made  by  Professor  Rowland  of  the  Joh us  Hopkins  University,  with  one 
of  iiis  concave  gratings  of  21^  feet  radius  of  curvatore  and  6  inches  di- 
ameter,  and  is  now  complete  from  wave-length  3680  to  5790 ;  the  portion 
above  3680  to  the  extremity  of  the  ultra-violet|  wave-length  aboot  3100, 
is  nearly  ready.  Negatives  have  also  been  prepared  down  to  and  indnd- 
'  ign  B,  and  it  is  possible  they  may  be  prepared  for  poblication ;  a  scale  of 
wave-lengths  has  been  added.  The  error  in  the  wave-length  at  do 
part  exceeds  -nriw  ^  ^®  whole,  and  is  generally  cansed  by  a  slight 
displacement  of  the  scale,  which  Is  easily  corrected.  The  wave-lengtiis 
of  more  than  200  lines  In  the  spectrum  have  bcwn  accurately  determined 
to  about  vooV(ro  P^^^  these  can  serve  as  standmids  to  correct  any 
small  error  of  the  scale.  •  •  -  The  1474  line  is  widely  double,  as 
also  fta  and  &4,  while  E  is  given  po  nearly  double  as  to  be  recoprnized  as 
sncli  by  all  iicrsoiis  familiar  with  siKM'truni  oljscrvation.  Above  the 
^iMM'H  the  superiority  increases  very  (piickly,  so  that  at  7/  we  have  lUO 
lines  lietwtM  ii  H  and  if,  while  the  orifjjinal  negatives  show  150  Hnes. 
The  })li(>t(>gni]>h8  sliow  more  at  this  point  thau  the  ezcelleut  map  of 
Lockyer  of  this  region." 

THE  PLANBTS. 

Intra  MERcrRTAL  plaket. — The  report  •  of  a  committee  of  the  Ka 
tional  Academy  of  Sciences,  to  which  was  l  eferred  the  question  of  the 
expediency  of  fitting  out  an  expedition  to  the  west  coast  of  Africa  for 
the  purpose  of  observing  the  total  eclipse  of  the  sun  on  August  28-29, 
1886,  contains  the  following  remarks  in  regard  to  the  hypothetical  planet 
revolving  within  the  orbit  of  Mercury :  In  addition  to  the  obaervatioii 
of  the  san  itself,  and  the  Inminons  phenomena  attending  it^  it  is  desir- 
able to  obtain  photographio  maps  of  all  the  snrronnding  region  to  the 
distance  of  at  least  ten  or  fifteen  degrees  from  the  son,  for  the  purpose 
of  finally  setting  at  rest  the  still  mooted  question  of  an  intra-raerooriai 
planet  It  Is  troe  that  the  astronomical  world  is  at  present  disposed 
generally  to  discredit  the  existence  of  snch  a  body,  yet  the  evidence  on 
the  subject  up  to  this  time  is  mainly  negative,  as  it  must  always  con- 
tinue  to  be  so  long  as  it  depends  npon  direct  vision.  In  a  photograph ic 
map,  taken  during  total  eclipse  of  the  sun,  of  the  whole  region  within 
which  such  a  planet  must  necessarily  be  confined,  the  object,  if  present, 
must  present  itself,  and  could  not  fail  to  be  recognized.  But  for  i)hoto- 
jjmphic  operations  of  this  ela«s,  lenses  of  wide  ang:le  must  be  specially 
prepared,  difl'erin^^  essentially  in  chara<iter  from  those  which  are  em- 
ployed to  take  iinjiressions  of  the  ecli])se." 

A  search  for  the  "  supposititious  Vul(;an  "  w  as  aj^aiii  made  by  Mr.  T. 
W.  Backhouse,  of  Sunderland,  Eniilandju  Maich  and  Ai)ril,  1885 — tlie 
period  during  which  a  transit  is  possible,  according  to  Leverrier^but 

*  Senate  Ex.  Doo.  No.  97,  Forty-uindi  Conffieaa,  flzet  aeiiiian. 
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with  no  poflitiye  result.  Mr.  Backhonae  says :  I  oonsider  the  question 
of  the  existence  of  Vatean  can  only  be  settled  by  continued  and  wyttkm- 
tiUc  watching  Ibr  Its  appearance  in  transit,  as  at  the  time  of  an  eclipse 
of  the  sun  it  may  be  too  near  that  luminary  to  be  visible.'' 

The  iUBTH :  VwriMMHf^  €fUrre$trial  laHtudm.^'She  question  of  the 
vsiiabQity  of  tenrestrial  latitudes  was  brought  anew  to  the  attention  of 
astronomers  by  the  International  Geodetic  Oonfereiice  at  Borne  in  Oc- 
tober,  1888^  A  plan  for  settling  the  question  by  obaenration  was  pro- 
posed bj  M.  Fergcda,  an  Italian  astronomer,  which  was,  essentially, 
thil  a  oarefiil  series  of  observations  should  be  made  with  prime  vertical 
ioitmiBent,  by  two  eo-opemting  obtfervatoriet  differing  but  little  in 
btitude  though^  perhaps,  considerably  in  longitude.  The  same  list  of 
•tan  waa  to  be  used  at  each  pair  of  »ucb  stations.  By  rei>eatiug  these 
observations  after  an  interval  of  fifty  years  or  more,  the  qnestion  of  the 
vsriability  of  latitiidt^s  wonld  be  subjected  to  a  severe  test.  Theoret- 
ically, periodical  chiinges  of  latitude  may  occur,  and  an  examination  of 
observations  made  at  a  number  of  Northern  observatories  during  the 
im«t  seventy  five  years — Konig^sberg,  Milan,  Naples,  Paris,  Pulkowa. 
aud  Washington — appears  to  confirm  the  existence  of  such  changes. 
At  Palkowa,  which  furnishes  the  most  careful  series  of  observations,  a 
diminution  of  the  latitude  of  0''-23,  equivalent  to  about  23  feet,  is  indi- 
cated between  the  years  1843  and  1872  ;  but  in  all  these  cases  the  var- 
iations are  small,  and  we  must  be  extremely  cautious  in  ascribing  tbein 
to  actual  changes  of  latitude.  A  recent  and  ver^*  complete  discussion 
of  the  latitude  of  the  Greenwich  Observatory  by  Mr.  Christie  gives  no 
evidence  of  a  secular  change  of  latitude,  and  a  later  determination  of 
tbe  latitude  of  the  Washington  Observatory  (in  1883)  also  furnishes  no 
proof  of  a  change. 

Prof.  Asaph  HaU*  in  a  paper*  read  before  the  Philosophical  Society 
^  Washington,  February  28^  1884,  has  given  a  discussion  of  the  obser- 
^tioBs  tabulated  by  M.  Fergola.  His  conclusion  is  that  observations 
do  not  prove  that  latitudes  are  variable,  and  the  evidence  points  rather 
to  other  sources  of  small  changes  that  may  depend  on  the  seasons. 
Ptfffaaps  some  of  these  may  arise  from  the  tables  of  refraction  which 
tte  in  common  use,  and  which  are  assAned  to  fit  the  whole  earth." 

Some  preliminary  steps  have  been  taken  towards  putting  Fergola's 
plsa  in  operation  at  tbe  observatories  of  Lisbon  and  Washington 
(Ae  difference  of  latitude  being  11'  7"),  but  we  believe  no  observations 
Iwve  actually  been  made  yet. 

Bfect  on  the  earth's  motion  produced  bi/  small  hOfHes  passing  near  it. — 
l*rofe88or  Newton  iK)int«  outt  that  the  .si>aee  through  which  the  earth 
triivels  is  traversed  also  by  small  bodies,  or  meteor<)i<ls.  The  im]>act  of 
diene  bodiea  upon  the  earth,  and  tlie  <'<Mis('(juent  increase  ot  the  carih'S 
lUitss,  have  their  eil'ect  upon  the  earth's  motions,  both  of  rotation  aud 

*Amer.  ./.  ifci.,  :i  h.  vol.  29,  p.  'i'Si-27 ;  also  Obsetraturi/  6,  p.  113-17. 
Mmr.  /.  SoL,  Deeember,  1885,  3  a.,  vol.  30,  p.  410-17. 
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reyolatioii)  aod  hence  upon  the  lengths  of  the  day  and  year.  Professor 
Oppolzer  (jdL«tr«m.,  Naohr,,  2573)  has  discussed  the  amonntof  these  actions^ 
and  has  eompoted  the  density  which  the  meteoroid  matter  mast  have  in 
order  to  prodnoe  the  observed  and  onexpUiined  aooeleration  of  the  noioon's 
mean  motion,  fint  a  body  that  passes  near  to  the  earth  has  also  an 
action  of  like  charaet^  due  to  the  attraction  of  gravitation  alone,  and 
Professor  Newton  proceeds  to  calculate  its  amount.  The  condosion  at 
which  he  arrives  is  that  the  effect  upon  the  earth's  motion  of  the  meteors 
that  come  into  the  earth's  atmosphere  exceeds  at  least  one  hundred  fold 
that  of  the  meteors  that  pass  by  without  impact.  {OUmrvatory.) 

DetmninaUm  of  longitudes  in  South  America^AeooMng  to  Soienee 
(vol.  V,  p.  151),  Commander  Davis  has  just  completed  his  important 
telegraj)liic  determinations  of  longitude  on  the  western  coast  of  South 
America.  The  great  chain  connecting  Wjushington  with  different  points 
in  South  America,  and  then  extending  through  Saint  Vincent,  Madeira, 
Lisbon  and  Greenwich,  is  now  closed  with  but  an  iusignidcant  diticrep- 
aucy. 

The  proposed  change  in  the  beginning  of  the  astronomical  day. — No  gen- 
eral agreement  has  been  reached  by  astronomers  upon  the  sixth  resolu- 
tion of  the  Washington  Meridian  Conference,  which  recommends  that 
the  astronomical  and  nautical  days  be  arranged  everywhere  to  begin  at 
mean  midnii^ht.  The  matter  was  brought  up  at  the  Geneva  meeting  of 
the  Aatronomische  Geaelhchaft  in  1886.  (See  Vrtljhrmikr,^  20,  p.  227- 
31.)  Struve,  Foliey  and  Pechttle  seemed  to  be  the  only  members  present 
in  favor  of  the  change,  while  Newcomb,  Weiss,  Kmeger,  Duu^r,  Au wers, 
Tietgen,  and  Safiurik  spoko  in  opposition  to  it  Mr.  Downing,  of  the 
Greenwich  Observatory,  says  (Jl^otiiri,  32: 353),  «  -  .  .  andjndging 
from  the  individual  expressions  of  opinion  that  have  been  published, 
I  should  imagine  that  here,  as  at  Geneva,  the  ni^foiity  of  real  workers 
in  our  sdence  (with  the  probable  exception  of  those  engaged  in  solar 
work)  would  be  opposed  to  the  proposed  change." 

In  the  United  States,  offldal  action  has  been  taken  by  the  Secretary  of 
the  Navy,  referring  the  question  to  the  National  Academy.  The  report 
(Senate  Bx.  Doc  No.  67,  Forty-ninth  Congress,  first  session)  of  a  com- 
mittee of  that  body  consisting  of  Pres.  F.  A.  P.  Barnard,  Profs.  A.  Gra- 
ham Bell,  J.  D.  Dana,  S  P.  Lan^ley,  Col.  Theodore  Lyman,  Profc.  B.C. 
Pickering,  and  (J.  A.  Yonn^  says :  The  committee  regard  favorably  the 
proposition  of  the  meridian  conference  on  this  subject,  and  recouiinend 
that  the  change  should  be  made  as  soon  as  sufficient  concert  of  actiou 
can  be  secured  among  the  leading  astronomers  and  astronomical  estab- 
lishments of  the  civilized  world — in  1890,  if  practicable ;  if  not,  in  11)00." 

It  would  seem  to  be  incumbent  on  those  astronomers  who  have  ex- 
pressed tlxMuselves  in  favor  of  the  proposed  clianj»e,  and  of  the  conse- 
quent interruption  of  astronomical  chronology,  to  justify  strongly  their 
position.  It  is  not  quite  clear  that  this  has  been  done,  for  while  many 
reasons  are  given  offoinst  the  change,  almost  the  only  argument  in  its 
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favor  (besides  tbat  of  convenienco  iu  solar  work)  is,  that  there  will  bo 
established  a  certain  uniformity  ol  time-reckouing  between  a6ti*ouomer» 
and  the  world  at  large. 

In  addition  to  the  references  given  above,  we  should  call  attention  to 
the  following  papers  upon  this  important  question : 

Ball  (B.  8.)-  Proposed  ohMige  in  the  Mtronomioal  day.   Oturwitery,  9 : 100. 
FuUDfo  ($.)•  Uaivereal  or  coMnio  time.    ToruDto  [1885]. 

FoERSTER  ( W.).  Uelwr  die  vod  der  ronforenz  za  Wjishington  propouirto  Verandenuig 

(Its  astronomischeii  Ta^esaufauf^OH,    Aiitron.  Xachr.  Ill  : 'X\-H. 
Letter  from  the  Secretary  of  the  Navy  tranHmittiug  comiiiuuications  coDceming  th» 

propofled  dhange  to  the  time  for  beginning  the  astionomical  day  [fWwi  the  tap«r> . 

■teodmit  of  the  KatsI  OhaerTstmry,  the  soperlnteodMit  of  tiie  NMttoal  Almonoe^ 

nd  TArioiiB  Amerieoa  MttonoBMra].    Senftto  Bx.  Doo.  No.  78,  IMiy-oi|^il3i  Coa> 

grots,  second  sesHion. 

JiwcoMB  (S. ).  On  the  piopoM«l  ohaoge  of  the  Mtioaomiooi  day.  MoiUk,  XoL  B^g^ 

Antron.  Soc,  45  :  liW. 

TON  Oppoijckr  (Tb.)  On  the  proposed  change  of  the  aatronomical  day.   Month,  NoU 

Aof.  Antran.  Soc.,  45  :  295-8. 
dnuTB  (O.).  Die  BeachlliHa  dor  Waahingtoaor  VorldiaiiooiiftnDa.  BiL  Polenbnrg^ 

1866.  27  p.  8to. 

'Sky  glotcs :  Certmn  phenomena  in  meteorological  optiat  that  have  oc- 
curred since  the  close  of  the  year  1883.  Hypothesis  concerning  the  came 
and  origin  of  these  phenomena. — The  immediate  cause  of  the  '*red  sun- 
sets*' seems  to  be  the  existence  at  a  very  great  height  in  the  atmosphere 
of  a  cloud,  or  rather  a  light  mist,  composed  of  very  fine  particles.  This 
bypotliesis  would  explain  the  twilight  phenomena  when  the  sun  was  18^ 
or  2(P  below  the  horizon.  We  need  not  suppose  these  particles  to  have 
bad  a  greater  aititode  than  60  or  70  kilometers  daring  the  first  of  these^ 
apparitions. 

*^lhe  red  color  of  these  lights  corresponds  very  well  with  the  absorp- 
tive power  of  the  atmosphere  which  physiciets  observe  in  the  son'a 
ndiatioDS  at  diffieient  altitudes  and  astronomers  in  the  ruddy  tint  pre- 
sented by  the  moon's  disk  in  total  edipees  ;*  the  diatance  tntversed 
tliroogh  the  atmoephere  by  the  sian's  rays  before  reaching  this  elond 
expUdns  anffleiently  the  intensity  of  the  coloring.  • 

*^The  solar  corona  and  the  anti-solar  aureole  could  be  easUy  explainecl 
with  this  hypothesis  if  the  particles  held  in  suspension  in  the  atmos- 
phere are  supposed  to  offra  a  sensibly  constant  mean  diameter,  as  the- 
theoretical  conditions  for  dilTraction  coronas  would  then  be  present 

^'The  next  question  is,  What  is  the  origin  of  these  particles  suspended 
in  the  atmosphere  f  The  reply  to  this  question  is  quite  independent  of 
the  explanation  of  the  )>henomeDa  of  meteorological  optics  presented 
•bove.  There  have  been  a  number  of  hypotheses  on  this  subject.  The 
first,  seeking  an  explanation  iu  the  ordinary  domain  of  meteorological 

*  The  total  eclipse  of  the  moon  Ootobor  4,  1884,  did  not  show  this  red  color  in  the 
oaaal  de^n**'.  This  is  regardod  by  some  as  a  proof  of  the  existence  of  tlu'Ho  clotids  of 
puticleti,  the  higher  regions  of  the  atmoephere  heing  rendered  less  transparent  hj 
^tr  presence. 
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iDfluences,  gives  as  tbe  origin  of  these  particles  the  formation  of  very 
minnte  ice  crystals  like  those  which  appear  to  constitute  the  cirrus  clouds. 
Tlie  troubh^  with  this  very  simple  hypotheses  is  tliat  so  many  additional 
hypotheses  are  required  to  sustain  it.  For  some  hypothesis  must  Ite 
lujule  as  to  the  cause  of  tiie  j)roduction  of  frozen  (;Iou(ls  at  an  unusual 
ultitude.  Some  reason  must  be  assigned  for  their  permanence  duriiiir 
mouths  and  even  years.  And  the  question  why  optical  phenomena. 
haloH,  mock  suns,  &c.,  which  accomjiany  the  ordinary  existence  of  ice 
crystals  intheatmospheredonot  appear  j)ermaneutly  must  be  answeml. 

"Although  it  might  be  possible  to  tind  explanations  for  all  the^e 
points  of  difliculty,  it  is  evident  that  the  proposed  hypothesis  is  simple 
in  appearanoe  onlj,  and  that  it  meets  with  difficulties  rather  than  with 
confirmations  in  the  observed  facts. 

The  second  hypothesis  attributes  to  these  particles  a  cosmic  oripin, 
that  is  to  say,  the  same  origin  as  is  assigned  to  meteors;  tbe  earth  is 
•opposed  to  have  passed  in  its  orbital  motion  throngh  a  clond  of  smsll 
particles,  revolving,  like  herself,  about  the  sun,  and  to  have  drawn  after 
her  all  the  particles  within  her  sphere  of  attraction.  This  hypothesis 
seems  at  first  tlionght  a  veiy  satisfhctory  one ;  the  twilight  lights,  at 
first  so  brilliant,  have  been  growing  fainter.  This  accords  with  the  idea 
that  the  particles  have  come  tsm  some  external  source,  and  have  by 
degrees  fallen,  in  the  order  of  their  size,  to  tbe  earth's  surfhoe.  Tbe 
explanation  appears  all  the  more  plausible  since  true  rains  of  dust  have 
been  observed  in  different  countries.  Nordenslijold  made  a  chemical  i 
examination  of  a  sample  of  this  dnst,  collected  in  Sweden,  and  found 
it  to  contain  iron  and  nickel,  elements  that  are  present  in  meteorites. 
Still,  this  ar<xument  is  not  decisive,  for  rains  of  dust,  whosi'  ori^^in  is 
certainly  terrestrial,  have  often  been  observed  ;  as,  for  example,  the  <lry 
fogs,  well  known  in  southern  Europe,  comi>osed  of  mineral  dust  brought 
by  the  wind  across  the  Mediterranean  from  the  desert  of  Sahara.  This 
dust  has  been  collected  iit  sea  by  sailors,  and  also  on  the  coasts,  and 
has  been  found  to  contain  silica,  feldspar,  and  mica,  elements  of  the 
sands  of  the  African  desert. 

Volcanic  ashes  have  been  sometimes  found  in  Norway,  coming  from 
the  eruptions  of  Iceland  volcanoes;  the  microscope  shows  these  to  con- 
tain fragtnenta  of  pnmice  and  even  crystals  of  pyroxene.  The  cosmic 
origin  of  these  particles  must  thereibre  be  sustained  by  more  direct 
proofs,  if  it  is  to  be  accepted. 

«  Tbe  third  hypothesis  connects  the  diffhsion  of  these  clouds  of  par- 
ticles with  the  ftightful  cataclysm  at  Java,  yhen  50,000  persons  lost 
their  lives  through  the  explosion  of  Krakatoa.  Nearly  all  the  arguments 
employed  by  the  partisans  of  the  cosmic  origin  apply  with  equal  Ibree 
to  tliis  vulcanic  origin.  It  explains  why  the  first  twilight  manifestations 
appeared  directly  after  the  eruption  at  Java»  nothing  of  the  kind  having 
been  observed  before ;  it  explains,  moreover,  the  [irogressive  march  of 
the  apparition  of  these  lights  about  the  center  of  explosion.  This  pro- 
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greasive  march  renders  the  cosmic  origiu  of  these  particles  quite  im- 
probable, for  in  case  of  a  cosmic  origiu  there  seems  to  he  no  reason  why 
the  plionomeiioii  should  not  a])pear  nearly  simultaneously  at  all  points 
ou  the  earth's  suiiace.  Those  regions  on  the  Indian  Ocean  forminji  the 
trajeetory  of  a  cyclone  sliow  in  a  convincing  manner  that  tlie  ashes  of 
the  .Java  volcano,  cauglit  u]>  by  the  ordinary  winds  of  that  quarter,  are 
the  t;ause  of  the  extraordinary  sunst'ts  in  (luestion. 

••  The  objection  uiaj' be  raised  that  the  height  of  these  i)articles  is 
very  great  in  comparison  to  llie  height  to  whit  h  the  smoke  of  our  Knro- 
peuu  volcanoes  rises;  but,  after  reading  M.  Vei beck's  report,  these 
objections  disappear  before  the  greatness  of  this  volcanic  convulsion. 
A  quantity  of  matter,  whose  volume  w  as  estimated  at  150  cubic  kilo- 
oeters,  was  seen  projected  18  or  20  kilometers  above  the  crater.  When 
we  think  that  the  gaseous  matter  that  escaped  at  the  same  time  must 
represent  a  volume  some  hundreds  of  times  as  ^eat,  we  cease  to  be 
astonidied  at  the  thought  ot  the  diffuse  dust  reaching  an  altitude  of  70 
or  80  kilometers.  As  to  the  suspension  of  these  particles  in  the  air,  it 
at  least  does  not  contradict  what  we  know  of  the  laws  of  the  air's  vis* 
cosity,  nor  of  the  action  of  winds,  heat,  and  atmospheric  electricity. 

«A  more  detailed  discussion  of  the  documents  published  on  the  sub- 
ject of  this  frightful  explosion  would  carry  us  beyond  the  scope  of  this 
simple  article;  enough  has  been  said  to  show  that  these  oi>tical  phe- 
nomena, of  which  pur  atmosphere  has  been  for  some  eighteen  months 
and  is  still  the  scene,  may  be  referred  with  great  probability  if  not  cer- 
tainty to  a  volcanic  origin.'*    (Cornu,  in  Bull.  Astron.^  April,  1885.) 

The  Moon  :  Lunar  heat. — At  the  Albany  meeting  of  the  Natioiml 
Academy  of  Sciences  in  ()ctc»ber,  ISS;"),  l^rolessor  Langh  y  read  a  paper 
**0n  the  temperature  of  the  surlace  of  the  moon.'* 

Attempts  were  made  in  the  last  century  by  several  i)hysicists  to  ob- 
tain indications  of  heat  from  the  moon,  but  without  success.  Trolessor 
Forbes,  in  1885,  employed  a  lens  by  which  the  lunar  heat  was  concen- 
trated about  6,000  times,  but  obtained  no  certain  evidence  ol"  heat,  be- 
ing led  only  to  the  negative  conclusion,  that  the  warming  eflect  of  the 
fall  moou  on  the  surface  of  the  earth  would,  at  any  rate,  not  exceed 
iiffhw  degree.  Centigrade.  The  first  satisfactory  evidence  of  actual 
beat  was  obtained  by  Melloni  in  1840,  who,  with  a  polyzonal  burning 
lens,  one  meter  in  aperture,  and  by  the  aid  of  the  newly  invented  ther- 
mopyle,  in  the  dear  air  of  Vesuvius,  after  due  precaution  against  in- 
strumental error,  succeeded  in  obtaining  decisive  indications  of  heat^ 
although  the  amount  was  all  bat  immeasurably  small.  Later  observers 
were  also  able  to  do  little  more  than  detect  evidence  of  the  existence  of 
lonar  heat,  and  the  first  attainments  of  anything  like  quantitative 
measurement  thereof^  was  reserved  for  Lord  Bosse,  whose  experiments 
are  recorded  in  the  proceedings  of  the  Boyal  Society,  commencing  in 
1809.  The  paper  now  before  us  details  the  experiments  by  Professor 
I^gley,  at  the  Allegheny  Observatory,  with  the  instrument  invented 
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about  five  years  ago,  aud  deiiomiuatiHl  the  bolometer.  The  first  of  these 
were  made  on  the  evening  of  November  12, 1880,  chiefly  with  the  view  of 
testinjj  its  sensitiveness,  concentrating  the  lunar  rays  ujion  its  face  by 
means  of  the  l."3-inch  equatorial  of  the  observatory,  and  a  smaller  convex  ' 
lens  near  its  focus,  when  an  average  deflection  of  forty-two  divisions  of  the 
galvanometer  scale  was  obtained.  In  June,  1883,  the  bolometer  and  its 
adjuncts,  having  been  nuich  improved  in  the  interval,  measurements  of  the  i 
lunar  heat  were  resumed  with  ai>j)aratus  better  adapted  to  the  purpose.  ' 
The  heat  radiated  from  the  lunar  surface  may  consist  of  three  kinds  in 
differeut  proportioiis :  (1)  UeatcomiDg  from  the  interior  of  the  mooo^ 
which  will  not  vary  with  the  phase }  (2)  heat  which  falls  from  the  sun  on 
the  moon's  surface,  and  is  at  onoe  reSSected  regularly  and  irregularly ; 
(3)  heat  whioh,  fiEmmg  from  the  san  on  the  moon's  surface,  is  absorbed, 
nuses  the  tempeiatuie  of  the  sniflEUsei  andjs  afterwards  radiated  as  heat 
of  low  refrangibility.  The  general  conclusion  of  Professor  Langley's  ob- 
servations is  thns  expressed  by  himself.     Whfle  we  have  found  abun- 
dant evidence  of  heat  Horn  tiie  moon,  eveiy  method  we  have  tried,  or 
that  has  been  tried  by  others,  for  determining  the  character  of  this 
heat  appears  to  us  inconclusive;  and  without  questioning  that  the 
moon  radiates  heat  earthward  ftom  its  soil,  we  have  not  yet  found  any 
experimental  means  of  discriminating  with  such  certainty  between  this 
and  reflected  heat  that  it  is  not  open  to  jnisinterpretation.  Whether 
we  do  so  or  not  in  the  future  will  probably  depend  on  our  ability  to  | 
measure  by  some  process  which  will  inform  us  directly  of  the  wave- 
lengths of  the  heat  observed."  Combined  with  his  experiments  on  solar  | 
radiation,  Professor  Langley's  investigations  seem  to  point  to  the  prob-  . 
ability  of  a  gavseous  envelope  to  the  moon,  too  small  to  make  its  presence  i 
known  iu  ordinary  astronomical  observations;  and  it  is  well  known  that 
Mr.  Nelson  has  advocated  this  view  from  other  considerations  iu  his 
great  work  on  the  moon.  {AiheiKviun.) 

Eclipse  of  the  woon,  1884,  October  4. — In  spite  of  the  very  unfavorable 
atmospheric  conditions  in  Central  Europe,  nearly  forty  observatories 
participated  in  the  observation  of  this  eclipse  and  were  able  to  furnish 
valuable  material,  which  will  be  made  the  subject  of  a  special  publica- 
tion when  the  positions  of  all  the  occulted  stars  shall  have  been  deter- 
mined with  the  necessary  precision.  While  awaiting  the  terminatioD 
of  this  great  piece  of  work,  Professor  Struve  gives  a  succinct  r^sam^  of 
the  results  due  to  the  co-operation  of  so  many  workers  in  the  Astro- 
fumiwhe  Naehrushten^  Kos.  2640-46. 

Mabs  :  The  rotniion  pei'iod  of  Mars. —  The  seventh  volume  of  the  An- 
ndl8  of  the  Leyden  Observatory  contains  a  very  thorough  and  painstak- 
ing investigation  by  Professor  Bakbuyzen  of  the  rotation  period  of  the 
planet  Mars.  In  pre  vious  determinations  one  of  two  courses  has  nsually 
been  adopted,  either  to  compare  drawings  of  Huygens  or  flooke  with 
the  most  recent  observations  attainable,  or  to  discuss  some  modem 
aeries  which  seemed  to  promise  to  compensate  for  its  restricted  rsogs 
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by  \i»  ^eater  accaracy.  Professor  Bakbaysen  bas,  bowever^  endeav- 
ored to  utilize  the  entire  mass  of  observations  at  bis  disposal,  so  as  to 
avoid  the  sources  of  error  to  which  the  other  methods  are  liable,  and 
be  possesses  a  great  advantage  over  earlier  investigators,  in  having  ac- 
cess, not  only  to  the  nomeroos  observations  made  in  1877  and  1879,  bat 
also  to  the  great  series  of  more  than  200  drawings  which  Schroeter  had 
prepared  for  his  projected  ^<  Areographischen  Beitriige,''  and  which  be- 
eonung  the  property  oif  the  University  of  Leyden  in  1876,  was  edited 
and  published  by  Professor  Bakhnysen  in  1881.  Professor  Bakhnysen, 
in  the  redaction  of  these  drawings,  has  adopted  provisionally  Scbiapa- 
nlH's  position  for  the  pole  of  Mars— B.  A.  dl7o  46^  0,  Decl.  fSSr>  25'-4, 
Man  eqninoz  of  ISSSH)— and  Proctor's  rotation  period— 24^37'*  22**74— 
tod  deduces  corrections  to  these  elements  from  a  comparison  of  the  re- 
salts  obtained  by  reducing  the  various  observations  at  his  command 
with  them.  His  first  stei)  is,  from  a  discussion  of  thedrawin*js  of  Kai- 
ser, Lockyer,  Lord  Rosse,  and  Dawes,  made  during  the  oppositions  of 
of  1862  an<l  18G4,  to  obtain  the  time  of  transit  on  January  1,  18()3,  of 
bis  adopted  prime  meridian  over  the  Martial  meridian,  wliich  ])afises 
throngh  the  earth's  north  pole,  choosing  as  his  prime  nu  ri<lian  the  one 
which  lies  2^  to  the  east  of  the  center  of  Madler's  point  «,  correspond- 
ing almost  exactly  to  Schiaparelli's  Fastigium  Aryn^  or  to  Proctor's 
Dawes  Forked  Bay,  be  finds. the  time  of  transit  over  the  meridian  pass- 
ing through  the  north  pole  of  the  earth  on  January  1,  18(J3,  to  be  20^ 
27'°  i  4-0°»,  Berlin  M.  T,  The  areographic  longitude  of  the  center  of 
the  Oeulw,  the  conspioaons  circular  spot,  called  by  Green  the  Terby  Sea, 
and  by  Schiaparelli  Locus  Solis,  will  be,  with  this  prime  meridian,  9(P-87. 
The  second  section  oontains  the  determination  of  areographic  longitudes 
of  ten  of  the  most  oonspicaoos  and  easily  identiiied  markings  on  the 
snfooeof  Ifaiaas  InlbRed  by  means  of  the  above  elements  ftom  the 
diawinga  of  vaiioos  oboervers  ftom  the  time  of  Hooke  and'Hnygens 
■p  to  1870.  For  the  last-named  year  only  Sehiaparelli's  obserrations 
tie  used,  hot  for  1877  there  is  an  abundant  supply,  there  being  availa- 
ble, besides  the  observations  of  Schiaparelli,  the  drawings  of  Lohse, 
Orsen,  Breyer,  and  Kiesten.  Beer  and  Midler's  drawings  aiford  mate- 
lisl  for  1830,  Herschel  and  Schroeter  give  a  very  full  series  from  1777  to 
1803,  and  Huygens  and  Hooke  supply  a  few  drawings  from  1659  to 
1683,  from  which  the  lon<:itude  of  Miidler's  /,  the  Kaiaer  or  Honrf/lass 
Sm,  Sehiaparelli's  iSyrtin  Major,  can  be  inferred.  These  logitudes  are 
discussed  in  the  third  section,  and  a  corrected  rotation  period  is  ob- 
tained of  37'"  2L'»-66  i  {)«  0132,  a  value  exceedingly  close  to  the  mean 
of  the  beet  previous  determinations,  which  are  as  follows : 


KaiHor,  1864.. 
Kai»er,  ld73-. 
Schmidt,  IBTJ 
Proctor,  1868 
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Proctoi'8  valae  is  dearly  too  large,  a  oompariaon  of  the  mean  loDgi- 
todes  obtained  for  the  Kaiaer  Sea  with  his  period  showing  a  steady  de- 
urease  for  successive  oppositions ;  the  only  observations  which  stand 
conspicQonsly  out  from  the  rest  being  those  of  Hooke,  upon  which  he 
had  based  his  determiuation.  There  can  bo  no  doubt  that  Professor 
Bakhnyzen's  value  is  a  distinct  improvement  npon  the  earlier  ones,  and 
that  its  uncertainty  lit  s  only  in  the  secoiul  i)la(;('  of  the  deciinaKs.  A 
table  for  coniputinj;  the  time  of  transit  of  the  priujc  meridian  over  that 
meridian  of  Mars  which  passes  through  the  earth's  north  pole,  com- 
pletes the  memoir. 

Professor  Bakhuyzen  supplies  also  a  short  note  as  to  ehanires  on  the 
surface  of  Mars.  The  most  conspicuous  of  all  the  markings  on  the 
planet's  surface  has  always  been  the  Kaiser  Sea  ;  but  the  drawinjjs  of 
Schroeter  and  Herschel,  as  Dr.  Terby  has  already  pointed  out,  exhil)it 
a  second  marking  near  it,  nearly  as  consi)icuou«,  and  very  similar  in 
«hape  and  size.  There  can  be  do  doubt  that  the  only  modern  represeot- 
4itive  of  this  spot  is  Uuggim  InUt^  Schiaparelli^s  Cyclopum^  a  narrow 
«treak,  by  no  means  easily  observed,  and  now  entirely  unlike  the  Kaiser 
Sea  in  shape.  Professor  Bakhuyzen  also  considers  that  there  is  euffi- 
<sient  evidence  for  thinking  that  Schroeter  on  several  occasions  ob- 
served Schiaparelli's  Xce«f  rMMmnm-^ne  of  the  most  difficult  objects  od 
the  planet— which  could  scarcely  have  been  the  case  had  it  not  been 
mudi  more  oonspicnoos  than  it  has  been  of  late  years.  These  changes, 
Professor  Bakhuyzen  thinks^  lend  a  high  degree  of  probability  to  the 
theory  that  certain  districts  of  Mars  are  covered  by  liqaid."  (Natwrty 
November  12, 1885.) 

JVFiTBB :  Mr.  W.  F.  Denning  has  given  in  Noture  (32:  31-34,  May 
14, 1885)  a  summary  of  recent  observations  of  the  markings  on  Jupiter, 
with  resulting  rotation  periods,  &c.  The  great  red  spot  has  surprised 
V8  by  its  extended  duration.  As  early  as  1882  it  lost  such  a  oonmder- 
able  depth  of  tone  that  obliteration  seemed  imminent,  but  it  has  lin{;ei-ed 
on,  until  now  its  existence  appears  likely  t(»  be  indefinitely  prolonged, 
though  under  visible  conditions  far  less  imposing  than  at  an  earlier 
staj^e.  All  that  at  ])resent  remains  of  this  remarkable  formation  is  a 
dusky  elliptic  rin^j,  darkest  at  the  following:  end,  and  only  uell  seen 
under  «^ood  definition.  Whether  this  ellipse  is  ich'ntieal  with  siinilar 
iippearances  delineated  by  Dawes  in  l«r)7,  Hn^jj:ins  in  1X58,  and  (iltMl- 
liill  in  1869,  1870,  and  1871,  is  involved  in  doubt,  hccansr  (»f  the  lack  of 
intermediate  observations.  We  have  no  definite  information  as  to  what 
became  of  the  various  objects  alluded  to.  It  is  very  possible  that  tliey 
severally  rei>resent  an  object  of  considerable  pernunicncy.  U  lu*  changt's 
such  as  observed  maj"  have  been  induced  by  atmospheric  interference. 
There  is  every  indication  that  the  dense  vaporous  envelopes  of  this 
planet  are  rapidly  variable,  especially  in  the  zone  included  by  the  two 
equatorial  belts,  and  .that  the  chief  features  undergo  singular  fluctua- 
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tkaWy  flome  of  which  m&y  possibly  be  of  periodical  character.  The  red 
spot  has  now  been  followed  Binoe  1878.  Daring  the  last  three  years  it 
has  given  a  rotation  period  of  9^*  05™  39**!,  which  has  been  steadily 
maintained  tbronghont  each  opposition,  subject  to  some  minor  distarb- 
ances  partly  dne  to  errors  of  observation.  The  first  few  years  of  its  ex- 
istence it  showed  an  increasing  retardation  of  motion,  which  lengthened 
the  period  from  ^  55°*  34*  to  that  already  quoted,  bat,  contemporarily 
with  the  decay  of  the  spot  in  1882,  the  velocity  ceased  to  slacken,  and 
the  results  aocnmnlated  daring  the  past  few  oppositions,  prove  it  U> 
have  been  equable  in  a  marked  degree. 

With  reference  to  the  equatorial  white  spot  somestrikiug  phenomena 
have  been  ])resented  during  the  past  winter.  Between  October  4, 1884, 
and  January  1.5,  1885,  its  motion  appears  to  have  increa.sed  in  an  alariu- 
iug  ratio.  The  spot  continued  to  rn.sh  on  far  in  advance  of  its  computed 
places,  and  all  tlie  while  exiiihitetl  a  more  brilliant  api)earan(*e  tiiaii  at 
any  preceding  epoch  since  the  autumn  oT  1880,  when  it  hrst  came  nnder 
systematic  observation.  The  form  aiul  ai)pearance  of  the  spot  have  been 
80  special  as  to  prevent  any  confusion  in  mistaking  it  for  other  white 
spots  in  nearly  the  same  latitude.  Between  October  4  and  January  13, 
1885,  tlie  rotation  period  was  9^  41)"'  51'-95,  but  the  great  increase  in 
velocity  evidently  occurred  towaids  the  end  of  ^^ovember.  Between 
November  21, 1884,  aud  January  13, 1885,  the  period  was  oidy  !»''  49" 
38*'45,  or  34  seconds  less  than  the  mean  period  of  9''  50'"  12*'25  shown 
by  the  same  spot  daring  the  two  preceding  years. 

"  Of  the  new  features  presented  duriug  the  last  few  months  the  most 
Btriking  are:"  (1)  The  appearance  of  large,  bright  spots  indenting 
the  north  edge  of  the  great  northern  equatorial  belt.  (2)  The  outbreak 
of  dark,  reddish  spots,  elongated  in  longitude,  upon  the  narrow  belt 
which  became  visible  in  1882,  immediately  outlying  the  great  belt  One 
of  the  most  oonspicuous  of  these  new  spots  is  about  10,000  miles  long. 
(3)  The  CMling  away  of  the  west  shoulder  of  the  depression  north  of  the 
red  spot. 

Professor  Young  remarked  *  a  peculiar  white  cloud  of  oval  form  par- 
tially covering  the  *'  red  spot,"  in  March,  1885.  This  veil  was  almost 
concentric  with  the  spot,  leaving  visible  only  a  narrow  ring  of  the  red 
substance  not  more  than  to  2"  in  width.  The  outline  of  the 
cloud  was  for  the  most  part  sensibly  smooth  an<l  regular,  but  at  the 
preceding  end  there  was  a  little  projection  nearly  cutting  aeross  the  red 
ring.  The  white  cloud  was  not  brilliant,  but  was  very  uearly  of  th© 
same  tint  as  the  white  belt  on  which  the  re<l  spot  lies. 

At  the  Dearborn  Observatory,  Chicago,  the  systematic  observation 
of  the  markings  on  Jui)iter  has  been  continued  by  Professor  Llongh: 
his  results  are  giveu  iu  full  in  his  annual  report  for  1885,  which  contains 
sketches  of  the  planet  on  November  7, 1884,  and  February  27,  April  20^ 
M>d  May  15,  1885. 

'ObMnatorjf,  vin:  178. 
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Satubn  :  The  ^eiuitif  of8afum^$  ring.^^^  M.  Poincar^  supplies  a  short 
note  OD  the  stahility  of  Saturn's  ring  in  the  Novemher  nnmbier  of  the 
BufXiSt^  Astrmomiqw,  Laplace  had  shown  that  the  ring  conld  only  bo 
stahle  if  it  were  divided  into  several  concentric  rings  revolving  at  dif- 
ferent speeds.  M.  Tisserand  bad  confirmed  this  result,  and  had  recog- 
nized that  a  siiir;le  ring  must,  in  order  to  exist,  possess  a  much  higher 
density  tliaii  the  phmet,  and  had  calculated  the  nnixinium  breadth  of 
each  elementary  ring  in  terms  of  its  density  and  mean  radius.  M. 
Poincar^  has  carried  this  investi^ration  a  step  further,  and  shown  that 
if  the  density  of  a  ring  he  less  than  a  certain  amount,  it  will,  under  the 
influence  of  the  slightest  perturbation,  no  longer  break  up  into  a  num- 
!)er  of  narrower  rings,  but  into  a  great  number  of  satellites,  and  that 
if  the  rings  be  tiuid  and  turn  each  as  a  single  piece,  the  density  of  the 
inner  rinj?  must  be  at  least  |,  and  of  the  outer  ring  ^  that  of  the  planet. 
For  a  ring  of  very  small  satellite-s  (not  for  a  fluid  ring,  as  M.  Poincar6 
erroneously  states),  Maxwell  has  shown  the  condition  to  be  that  the 
density  should  not  exceed      part  of  that  of  Saturn. 

«  We  do  not  at  present  know  the  actual  density  of  the  ring  from  ob- 
servation snffioiently  accurately  to  make  therefrom  any  certain  infer- 
ence as  to  its  physical  condition.  BessePs  determination  from  the 
movement  of  the  peri-satumium  of  the  orbit  of  Titan  gave  the  redpiccal 
of  the  mass  of  the  ring  as  compared  with  that  of  Satnm  as  118,  which 
since  the  volume  of  the  ring— adopting  Bond's  value  of  40  miles  for  its 
thickness— is  about  that  of  the  planet,  would  make  its  density  about 
3*4  times  greater  than  the  planet's.  Bessel's  value  is,  however,  dearly 
too  great,  as  he  neglected  the  influence  of  the  e(piatorial  protuberance 
of  Saturn  on  the  movement  of  the  apsides.  Meyer's  determination  of 
the  secular  variation  of  the  line  of  apsides  of  Titan,  viz  ^)rssl72G"*5, 
gives  the  reciprocal  of  the  mass  of  the  ring  as  26,700,  but  from  all  the 
nix  brighter  satellites  as  1,960;  the  latter  value  closely  agreeing  with 
Tisseiand's.  It  does  not,  however,  seem  to  have  been  notieiMl  that  even 
the  smallest  value  for  the  mass  considerably  exceeds  the  highest  i>er- 
inissible  in  aecordance  with  Maxwell's  result,  since  tliat  would  nnike 
the  mass  of  the  rings  only  j2(m.oo  P^i't  of  the  planet's,  an  amount  we 
cannot  hoi)e  to  detect  with  our  present  resources.*'  {Nature^  January 
28,  1886,  vol.  3.3:  p.  303.) 

Sur  la  VariahUife  rJcs  Anneaux  de  Saiurne. — "Observers  have  as  yet 
discovered  no  fact  that  could  lead  them  to  suppose  the  rings  of  Saturn  to 
have  as  a  whole  a  rotary  motion  about  the  planet.  Now  if  such  a  motion 
exists,  it  is  inconceivable  that  it  should  have  thus  far  escaped  observa- 
tion. But  if  these  rings  do  not  revolve  about  the  planet,  we  cannot 
admit  that  they  are  solid,  liquid,  or  even  gaseous,  for  it  is  evident  that 
such  frail  structures  conld  not  resist  the  force  exercised  upon  them  by 
the  constantly  variable  attraction  in  the  direction  of  tbe  satellites.  If 
it  is  true  that  without  rotation  the  rings  conld  be  neither  solid,  liquid, 
nor  gaseous,  we  must  seek  some  explanation  that  shall  satisfy  the  neoes- 
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sary  oonditioDS.  The  rings  most  move  about  the  planet  withont  there 
being  leroldtion  property  so  called  of  the  rings;  they  most  be  solid 
wittoot  being  rigid.  There  seems  to  be  no  way  of  satisijring  these  con- 
ditions and  at  the  same  time  easily  explaining  all  the  observed  phenom- 
ena other  than  the  hypothesis  conceived  by  Oassini  II  and  recently  de- 
veloped by  Proctor  and  Olerk-Maxwell,  which  snpposes  the  rings  to  be 
formed  of  disconnected  material  of  thonsands  of  little  independent  bod- 
leu,  asteroids,  circling  aroond  the  planet  in  independent  and  concentric 
orbits  not  exactly  in  the  same  plane,  and  oompleting  their  revolntions 
in  different  times.  It  is  evident  that  all  the  combinations  necessary  for 
fxplajiiiiig  the  observed  phenomena  would  be  possible  in  snch  a  system; 
these  bodies  would  explain  certain  phenomena  in  proportion  as  they  are 
more  or  less  nunierons,  more  or  less  separated  by  space,  more  or  less 
rare,  &c.  If  we  suppose  (what  is  a  very  i>robable  thing)  that  these 
fxKlies  possess  diffeieut  retlective  powers,  we  can  conceive  of  all  sorts 
of  combinations  of  light,  from  the  brilliant  rings  to  the  dark-gray  bands, 
In  short  tliis  hypothesis  ajipears  to  be  entirely  sufficient  to  explain  the 
riugs  of  Saturn  and  their  variability.''  (Trouvelot  in  £uU,  A8tran,y 
Jauaary,  18-^5.) 

The  arkit  of  TsfAfi.— <<Herr  Karl  Bohlin  has  recently  commonicated 
to  the  Swedish  Academy  of  Sciences  an  interesting  discossion  of  the 
elements  of  the  orbit  of  Tethys.  The  observations  discussed  are  those 
of  Sir  William  Herschel,  1789,  redoeed  by  Lamont;  Lament,  1836;  Sir 
J.Herschel,  1835-'37 ;  the  Boiids,  1848-^62;  Secchi,1866;  Captain  Jacob, 
1857-'58;  Newcomb  and  Holden,  1874-»76,  and  Meyer,  188(M81.  The 
elements  are  calculated  for  each  period  of  observation,  without  taking 
aceoiiiit  of  ])erturbations.  Herr  Bohlin,  then  specuilly  treating  the 
mean  huigitude  of  the  epoch,  and  adopting  190o*69812  as  llie  value  of 
the  mean  motion,  draws  up  tables  of  the  differences  between  observa- 
tion and  calculation,  and  at  temps  to  represent  them  by  an  empirical 
formula.  Tlie  corrected  value  of  the  mean  motion  is  1900.698100,  almost 
identical  with  that  found  previously  by  M.  Bailhiud.  Ilerr  liohlin  linds 
that  the  annual  motion  of  the  peri-saturnium  amounts  to  33°.  M.  Bail 
laud's  results  and  M.  Tisserand's  investigations  had  given  the  value  at) 
T(P.  The  eccentricity  is  found  as  (HI0803:k 0-00077."  (Naiwre^  January 
28,1880.) 

The  or  hit  of  lapetm.  — An  elaborate  paper  on  the  orbit  of  lapetus,  the 
outermost  satellite  of  Saturn,  by  Prof.  Asaph  Hall,  forms  Appendix  i,  a 
nnarto  pamjdilet  of  82  pages,  recently  publislied,  to  the  Washinj^ton 
Ohservations  for  1882.  Iai)etus  was  discovered  on  the  2r>th  of  October, 
1671,  by  ('assini  with  a  teleseo])e  of  17  feet  focal  length.  Titan,  the 
l>ri<(htest  of  the  satellites  of  Siitu  i  n,  was  discovered  by  Huyghens  on  the 
25th  of  March,  1655,  and  ITuyghens  was  deterred,  apparently,  from  fur- 
ther seareb  by  his  belief  that  the  solar  system  was  now  complete,  this 
<lttoovei7  making  the  number  of  satellites  equal  to  the  number  of  planets 
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and  makinpf  six*  of  each,  which  was  universally  admitted  to  be  a 
"  perfect "  number.  Curious  variations  in  the  brightness  of  tlie  new 
satellite  were  noticed  by  Cassiui,  and  his  observations  have  been  con- 
firmed by  subsequent  observers.  The  explanation  seems  to  be  that  op- 
posite sides  of  the  satellite  have  dififerent  reflecting  powera,  and  that 
the  satellite,  in  revolving  around  Satom,  keeps  the  same  faee  always 
tomed  towards  the  planet.  In  this  latter  respect  we  have  an  analogous 
case  in  oar  moon.  Professor  Pickering  gives  the  magnitade  of  lapetos, 
from  photomeMc  measnrds,  11*82,  and  the  mean  diameter  486  miles. 

The  observations  now  published  were,  for  the  most  part,  made  by  Pro- 
fessor Hall  himself  with  the  26  inch  equatorial  of  the  Naval  Observa- 
tory, in  the  years  1875-^;  a  few  were  made  by  Professor  Newcomb  in 
1874.  In  regard  to  the  examination  of  the  observations  for  large  re- 
siduals, Professor  Hall  remarks :  In  this  work  no  observation  has  been 
r^ected.  When  observations  have  been  honestly  made,  I  dislike  to 
enter  on  the  process  of  eulling  them.  By  rejecting  the  large  residuals 
the  work  is  made  to  appear  more  accurate  than  it  really  is,  and  thus 
we  fail  to  get  the  right  estimate  of  its  quality,'* 

The  adopted  mean  distance  of  lapetus  from  Saturn,  determined  by  two 
different  methods  of  observing,  (one  by  differences  of  right  ascension  and 
declination  and  the  other  by  angles  of  position  and  distances,)  which 
give  very  accordant  results,  is  515*"519r>  ±  0'"02(j4r) ;  and  the  time  for 
one  revolution  around  the  planet  seventy  nine  days,  seven  hours,  tifty- 
six  minutes,  fort}'  seconils.  From  this  ]>eriodic  time  of  the  satellite 
and  its  mean  distance,  the  mass  of  Saturn  expressed  as  a  fraction  of 
the  sun's  mass  is  s^b  h  about  93-2  times  the  mass  of  the  earth.  Pro- 
fessor Hall's  paper  concludes  with  some  useful  tables  of  the  satellite's 
motion. 

Uranus  :  The  satellites  of  Vranvn. — In  Appendix  I  to  the  Washington 
Observations  for  1881  Prof.  Asaph  Hall  has  ])ublished  the  results  of 
his  investigations  of  the  orbits  of  Uranus,  Oberon  "  and  *'  Titunia.^ 
"The  satellites  of  Uranus  were  amongst  the  first  objects  observed  with 
the  26-inch  refractor  of  the  Naval  Observatoiy,  after  it  was  mounted  in 
November,  1873.  The  first  series  during  the  oppositions  of  1874  and 
1875  were  discussed  by  Professor  Newcomb,  with  the  view  to  the  de- 
termination of  the  mass  of  the  planet,  and  the  formation  of  tables  of 
the  motions  of  the  satellites,  which  were  published  in  the  Washington 
Observations  for  1873.  Remarking  that  as  the  ^rth  would  be  nearly 
in  the  plane  of  the  orbits  in  the  year  1882,  and  observations  made  about 

*  Profeiwor  Hall  has  called  my  attention  to  a  sligbii  error  in  Grant's  rendering  of 
Bnygbeni^  remark  (History  of  Phyaieal  ABtTonomy,  p.  268).  The  discovery  of  Titan 
made  the  nnmber  of  planets  and  satellites,  eaeh  equal  to  mz,  and  tUx  (not  twelTe,  is 
Grant  pnt8  it)  wasiejcarded.  ae  a ''peifbct"  nnnibcr :  <<  .  .  .  utriqiu- illo,  quem 
perfectum  dicimus,  nnraero  coiitiiK'iitnr  -  -  -  "  }In\ genii  Opera  Varia,  vol.  J,  p. 
530),  a  perfisot  number  being  one  that  is  equal  to  tbe  sum  of  all  its  divisors  inoladuig 
unity. 
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that  year  woald  probably  afford  a  good  determiDation  of  the  positiou 
of  thiaplaoe,  Professor  Hall  commenoed  a  new  series  in  March,  1881, 
which  was  continaed  throagh  the  four  oppositions  to  the  end  of  May, 
18B4 ;  these.obserrations  were  made  with  magnifiers  of  606  and  888 ;  in 
ftir  oonditlons  of  the  atmosphere  the  oater  satellites  are  stated  to  be 
easily  obsecrable  with  the  Washington  instrument  A  comparison  of 
the  measnres  with  Professor  l^ewoomb's  tables  showed  that  these  tables 
required  bat  small  eoneetions,  whieh  were  found  by  equations  of  con- 
ditions in  the  usual  manner.  It  should  be  mentioned  that  the  tablea 
leie  founded  mainly  upon  Professor  NewcomVs  own  measures;  these 
\^  Protesor  Hall  in  the  year  1875  and  1876  are  included  in  his  recent 
tenssion. 

"For  the  position  of  the  nodes  and  inclination  of  the  orbits  of  the  satel- 
lites, Professor  Hall  finds — 

Nsim>o-8l+0O-0142t 
las  75O-30-.0O-0014^ 

t  being  the  number  of  years  from  1883.0. 

"The  mean  value  of  the  mass  of  Uranus  by  the  observations  of  Oberon 
is  77^^  and  by  those  of  Titania  y^^,  or,  combining  the  values  with 
their  respective  weights,  the  final  result  is  yj^^*  This  value,  though 
eooiewhat  smaller  than  fjiose  previously  obtained,  Professor  Hall  thinks, 
w  as  good  as  he  could  obtain  with  the  filar  micrometer  of  the  large  re- 
fractor, and  he  does  not  consider  that  there  would  be  much  gained  by  a 
oontinuation  of  the  measures.  He  mentions  that  during  the  oppositiona 
of  the  planet  from  1881  to  1884,  which  were  especially  favorable  for  the 
seareh  after  new  satellites,  he  made  carefbl  examination  on  several  good 
nights  alon^  the  orbit  plane  of  the  knowu  satellites  withoat  finding  any 
new  oues.  The  orbits  of  Oberou  and  Titauia  appear  to  be  sensibly  cir- 
cular." {Ifature.) 

Sbptune  :  The  satellite  of  Neptune. — Appendix  ii  to  the  Washiupftori 
Observations  for  1881  contains  Professor  HalPs  discussion  of  the  ol)ser 
Tatioiis  of  tljis  satellite,  wliich  were  made  by  Professor  Ilolden  and  him 
self  with  the  LiG  inch  Washington  refractor  :  the  discussion  includes  also 
observations  made  by  Lassell  and  Marth  at  Malta  in  1863  and  1864.  Cor- 
ri'Ctions  (which  come  out  quite  small)  are  given  for  Newcomb's  elements 
of  the  orbit,  published  in  Appendix  i  to  Washington  Observations  for 
1^73.   Comparing  the  observations  of  1881  to  1884  with  those  of  Lassell 
aud  Marth,  the  periodic  time  is  found  to  be  5*876839  mean  solar  days. 
Lasseirs  period  of  the  satellite,  which  has  been  adopted  by  Newct)mb, 
appears  to  be  slightly  erroneons.  The  qaestion  o'f  the  eccentricity  of 
the  orbit  may  be  more  advantageously  attaclsed  some  ten  or  twenty 
years  hence,  when  the  apparent  elliiise  has  become  more  nearly  circular^ 
ttid  when  there  will  be  a  better  opportanily  to  determine  this  element. 
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The  values  of  tlie  mass  of  I^eptnne  from  iralPs  mensnres  at  difiPerent 
oppositions,  and  from  tbose  of  Lassell  and  Marth  and  of  Holden,  differ 
sensibly'.  The  mean  result  from  HalPs  own  observations  is  yifoi»t? 
remarks  that  his  distances  are  generally  smaller  than  those  of  other 
observers,  and  believes  that  in  order  to  eliminate  the  effect  of  snch  per- 
sonal equation  from  the  determination  of  the  mass  of  a  planet,  tbe  only 
way  will  be  to  increase  the  number  of  observers  and  to  take  a  mean  of 
the  resolts.  On  fiivorable  nights  examinations  of  the  region  about 
Keptane  were  made,  bnt  no  other  satellite  was  deteeted. 

JPhotmetHe  obiemOUmi  of  ^(Sptwis.— A  ieries  of  observations  of  tJie 
planers  magnitnde  was  carried  on  with  the  meridian  photometer  at 
Harvard  Oollege  Obseryatoty  firom  Dsoember  10, 1884,  to  Jannairy  21, 
1885  the  resolting  magnitade  for  mean  opposition  is  7*68.  ProfosBW 
Piekering  regards  it  as  improbable  that  there  is  any  variation  in  tiie 
light  of  Neptone  of  a  strictly  periodic  oharaeter. 

Thb  Teaits-Kbptuviak  Plaiobt.— In  the  twentieth  volume  of  the 
Amerieim  Jawmdl  of  SohneOf  page  325  et  teg.,  Prof.  D.  P.  Todd,  now  of 
Amherst  Oollege,  gave  an  acoonnt  of  his  search,  tiieoretical  and  prac- 
tieal,  for  the  trans-Neptunian  planer,  made  ftom  UTovember,  1877,  to 
Harcb,  1878,  ^th  the  li6-inch  refractor  of  the  Washington  Observatoiy. 
Professor  Todd  has  now  published*  the  Ml  details  of  his  telescopic 
work,  giving  a  list  of  all  suspected  objects,''  aod  transcribing  his  note- 
book entire. 

It  was  exjiected  that  the  i)lanet  would  readily  be  recognized  by  the 
contract  of  its  disc  and  liglit  with  the  api)earance  of  an  average  star 
of  about  the  thirteenth  magnitude,  and  only  approximate  positions  of 
<*suspected  objects"  are  given, — generally  by  means  of  diagrams  repre- 
senting the  configuration  of  stars  seen  in  the  large  telesco]>e  and  in  the 
field  of  the  5-ifjeh  finder.  It  would  lighten  considerably  the  labors  of 
any  one  who  may  go  over  this  ground  in  the  future,  if  Professor  Todd 
had  summarized  his  observations  in  some  way,  by  est^ablishing  the 
identity  or  non-identity  of  nebulous  objects  which  be  has  noted,  a« 
probably  to  be  found  in  HerschePs  General  Catalogue,  and  by  giving^ 
list  of  such  objects  as  be  was  still,  at  the  end  of  his  work,  inclined  to 
look  upon  with  some  suspicion. 

Although  this  search  was  unsuccessful.  Professor  Todd  regards  tbe 
evidence  of  the  existence  of  ^^tho  trans-Neptune  planet  as  well  founded, 
And  he  expresses  the  hope  that  the  search  may  be  continued  with  tbe 
improved  methods  of  astronomical  photography. 

The  Minor  PLAMBTS.—Daring  the  year  1885  the  number  of  minor 
planets  has  been  inmased  by  nine,  bringing  the  whole  number  now 
known  up  to  253.  The  discoveries  of  1885  were  as  follows : 

*  Proc  Am.  Actd.,  lda&,  21 :  p.  'm^Z.  AttrotL  Ntuikr,,  X13 :  153^ 
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Vera  

I  Asporina .. 
Eakrate... 

Lameift  

Use  

[  Bettiuft 

'  Suphia   

I  ClementiQa 


Date  of  disooveiy. 

February  6  

Mareh  6  

Maroh  14  

Jnne  5  

Aii^'ist  16  

SeHtembor  3..... 

OctolMT4  

October  11  

Korember  18 .... 


DiaooTeter. 


ObMnrfttoiy. 


Pogson  '  MadraA. 

Borrelly   Marsoillea. 

R.  Lnther   Diisseldorfl 

J.  PaliRa   Vienna. 

Peten   Clinton. 

J.  Pttlisa   Vienna. 

Do    Do. 

Perrotiu   Nice. 

J.  Pidisa   Vieiuuk 


Hie  ioereasioiir  ditBeolties  in  this  bmnoh  of  astronomical  disoorety 
aielbfolUy  suggested  by  the  fiMst  that  Ibnr  of  these  bodies  were  flnt 
taken  for  plauets  already  known  aud  their  non-identity  was  only  estab- 
lished by  later  observations. 

Number  253  was  discovered  while  searching  for  Erigone,  and  raises 
:iH'  whole  number  of  those  found  by  Palisa  to  fifty.  Use  is  the  forty- 
iliird  discovere<l  by  I'rotessor  Peters. 

Of  the  minor  planets  discovered  in  1884,  niimber  237  has  received  the 
name  of  CfFlestina  (erroneously  given  as  Ilypatia  in  htst  vear's  report), 
Number  '238  that  of  Hypatia,  239  Adrastea,  243  Ida,  and  244  Sita.  Up 
to  Febrnary,  1885,  there  were  still  18  which  had  been  observed  at  only 
lie  op]M)sitionf  excepting,  of  oourse,  those  (Uscovered  daring  the  year 
preceding. 

Ephemerides  of  the  small  planets  for  1886  will  be  fonnd  in  the  Ber- 
limr  AMronomisehes  Jdhrhuch  for  1888.  There  are  approximate  places 
for  every  twentieth  day,  of  247  out  of  the  25.'5  now  known,  with  accu- 
rately calculated  opposition  ephemerides  for  19  of  these.  The  elements 
of  these  first  247  aie  also  given. 

MM.  Callandiean  and  Fabiy  give  in  the  BMeUn  ABtr<momique  a  set 
«f  tables  which  will  be  fonnd  very  nsefnl  in  computing  approximate 
ephemerides  for  these  small  bodies,  when  the  eccentricity  of  the  orbit 
^  not  exceed  0*407  (=sin  34o). 

A  aeries  of  photometric  observations  of  Ceres  and  Pallas  made  in 
April  and  May,  1885,  at  Harvard  Gollege  Observatory  gave  Geres  s7'71 
stpitQde  with  a  probable  error  from  nine  observations  of  0-05 1  Pallas 
«INS6  magnitode  with  a  probable  error  of  0-02  from  ten  observations. 
Twsnfy-two  observations  of  Vesta  were  made  in  1880-'82,  giving  the 
remit  0*47  as  the  magnitude  of  the  plant  for  mean  ()]>position,  and  the 
probable  error  0H)4.  Corresponding  magnitudes  for  a  distance  of  unity 
from  the  sun  and  from  the  observer  for  these  three  bodies  would  be  4-27, 
510,  and  31)3,  respectively. 

Mr.  A.  iJ.  Skinner,  of  the  United  States  Naval  Obsrrvatory,  has 
kindly  furnished  the  following  complete  list  of  the  minor  planets.  The 
firnt  list  gives  the  number,  name,  date  of  disco ve^ry,  and  the  name  ot 
the  discoverer:  the  subscript  tigure  to  the  name  of  the  dise(>verer  is  the 
(discoverer's  number.  The  second  list  is  an  alphabetical  index  of  the 
fint  252  minor  planets. 
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J%e  minor  planeU  in  the  nrder  t/  diiooverg. 


V9. 


Name. 


Dftte. 


JMaoo^erer. 


1 
2 
S 
4 
5 

« 

7 

10 

11  I 
12 

18  I 


Ore*. 
Jnoo . 


14 
16 

16 

17 
18 
19 
20 

21 
22 


24 

26 
26 
27 

S8 
» 

ai 

32 

33 

84 
36 
38 
97 

38 


41 
42 

43 
44 
45 
40 
47 
48 
4» 
80 

01 
52 
50 

54 

55 

56 

57 

06 
90 
00 
01 


Hebe. 
Irie.. 
Mom. 


Metia.., 
Bygei* 


PartbeDope  — 

Victoria   

Egerla  


Iraoe 


Psvche 
Tb'etia., 


Lntetin . 
CiiUiuue 
TbaU*.. 


TheniiH  

PhiKwa  ... 
I'roHLTptoa 
Kut«>rpe  ... 


Bellona  

AmpbltiMa... 

U  nulla   

Eupbrunyne 

Pomona  

Pul}  1j>  iiiuia 

O ifCf^  ■ 

Leacotbe*.... 
Atalante  


Leda... 
LmUtSm 


Daphne. 
IsiB  


Ariadne  . . 

Nywk  

EucRtiia  . . 

HfHtia  

Agl^a — 
Doria 

Palea  

Yttglnia.. 


Kcmaoaa .. 

Eiiropa  

Calypiui  

Ali'iandra. 
Pandora ... 


Meleto  I 

Mnemoayne  . . . 


CODOOldiA. 

Blpte  

Ecbof  

DanaO.... 


1801.  I 
Jan.  1 

1802. 
Mar.  88  , 

1804.  I 

Mar.  20 

1845.  I 
Doc.  8 

1847. 
July  1 
Auk.  13 
Oc  t.   18  , 

1848.  I 
Apr.  25 

1840.  1 
Apr.  10 

1850. 
May  11 
Sept.  13 
Nov.  2 

1851. 
Mav  19  J 
JulV  29 

1852.  ' 
Mar.  17 
Apr.  17 
Jnoe  24  , 
AQR.  22 
Sept  10 
Hav.  15 
Nov.  10  , 
Dec.  15  I 

1853 
Apr.  5 
Apr.  6 
May 
Nov.  tt 

1854. 
Mar.  1  , 
Mar.  1  ' 
Jnlf  22  I 
Sept.  1  ' 
Oct.  26 
Oct  28 

1855. 
Apr.  6 
Apr.  19 
Oct.  5 
Oct  :> 

1856. 
Jan.  12 
Feb.  0 
Mat,  01 
May  22 
May  23 

1857. 
Apr.  15 
May  27 
June  27 

Auk-  10 
Sept.  15 
Svpt  19 
Sept.  19  , 
Oet    4  i 

185& 
Jan.  OS 
F<b.  4 
Apr.  4 
Sf'pt.  10 
Sept.  lU 

1857. 
Sept.  9 
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1800. 
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GoldHcbniidt 
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70 

71 

n 
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74 
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77 

78 
79 
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Aai*  

Leto  
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4 
8 
0 

17 


Panopva 
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29 
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13 
'29 


Clytia  .. 
Galatea .. 
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Diana  
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83 
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85 

lo 

86 

87 
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88 
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89 
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91 

Feb. 
Mar. 

Mar. 

Apr. 
Apr. 
Apr. 

Apr. 
May 
Auk- 
May 

1862. 
Apr.  7 
Aug.  29 
Sept  22 
Oeb  21 
Mot.  12 

1080. 
Mar.  16 
Sept  14 

]f<fi4. 
ilav  2 
S«'pt.  30 
Nov. 

1  hto. 
Apr.  20 
Aug.  25 
Sept  19 

1066. 


De  Gaapailaa 

Tempel  I. 
rempelt. 
Tatfbi. 


4 

16 
15 
6 
1 
4 


92 
93 
04 
06 


Uuiliua ... 
Minerva.. 
Aurora ... 
Arethnaa. 


07 
00 

99 
100 
101 
102 
103 
104 
105 
100 
107 

100 
100 

110 
111 

112 

118 
114 
115 
116 
117 

118 

119 
120 
121 
12-i 
12:{ 
124 
18.-. 
12« 
127 
128 

129 
130 
101 


Jtfle.... 

«;lotho... 
lantbe  . .. 

Dike  

Hecate  ... 
Helena  .., 
Minam  . . . 

Hera  

Cl.vmene.. 
A  tiemia . . 
Diooa  


17 
10 

88 
11 

15 

if) 


FdioltM. 


Lydla  

to  • 
IpUgaDte. 


Amaltbea.. 
Caaaandra. 
Tbycft...., 
Slrona  


Peitbo  

AltllH'tt   

Luelienia  

lieiniinne..,.. 
( i irda  ........ 

Kiiiiiliild  ...... 

AlceMt«  

I.il»eri*trix .... 
Velleda  

Johanna  

Memaala  


Antiirone 
Elect ra ... 
Vala  


Jan. 
May 
Juno 
Aug. 
Oct 
Nov. 

1867. 
July  7 
A  up.  24 
Sept.  0 
Nov.  23 

1006. 
Feb.  17 
Feb. 
Apr. 
Mav 
.luly 
Aug. 
A  ut:. 
Sept.  7 
Si-pt.  13 
Sept.  16 
Oct  10 
Hoy.  17 

1060. 
Apr.  2 
Oet  0 

1070. 
Apr.  10 
Aug.  14 
Sept.  10 

1871. 
Mar.  12 
Jnlv  23 
Aug.  6 
Sept  6 
SmtU 

1072. 
Mar.  15 
Apr.  3 
Apr.  10 
Mav  12 
Julv  31 
July  31 
Aug.  23 
Sept.  11 
Noy.  5 
Nor.  5 
Nor.  25 

1873. 
Feb.  5 
Feb.  17 
lUf  24 


Lntber  w. 

S«'biaparelU. 
GoldnchniidtM. 
Luther  11. 
C.  H.  F.  Peters  I. 

Tuttlet. 
Tempel  a. 
Potera*. 
D  Arraafc, 
Petal  a  a. 

Lvthern. 
Wataooi. 

PogHon  ». 
1  i  mpel  4- 
Lnther  ii. 

De  GaepariBfc 

Luther  M. 

Tietjen. 
PogMm  «■ 
Peters  j. 
Stepban. 

Luther  it. 
liorielly  i. 

IVtere*. 

WutMODk 

Lntheri^ 

Cogicia  I. 
Tempel  s. 
PeterSf. 

Borrelly  i. 
WatBon  4. 
WatiMtD  (■ 
PeterH». 
Wat  Hon  •■ 
Wat«on  T- 
WatM>n  ■. 
WataoDt^ 
f. 


LallMrit. 


Borrelly  t- 
Peters  i^. 
Ul. 


Lutlieri^ 
Peters  |t. 
Wataoaw. 
Peteran. 
BomUy^ 

Lntber  M. 

Watsf'u  II 
Horrellyj. 
\Vnts<in  I*. 
Petir*  14. 
P.  Ifi  •<  ig. 
Petern  i«. 
Pni«*per  Heoryi* 
Paul  Ueoty  !• 
PnaperBawy* 
I  Watnoois. 

i  Peters  If. 
j  Peters  I*. 
I  FMaraw. 
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Tfte  mt»«r  pUuuiM  to  Ae  trdet  tf  d!iioog<ry — Continaed. 
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134  I  Sophrot«,\  ue. 
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178  IM  
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Hi   Id anna   

177  Irma  

1TB  Belisaoa  

m 
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1^  ,  Elaa  

183  ;  latria  

ass?:: 

CdQta.... 
Larobcrrta. 

Meninp«.. 
Phthia.... 
lamene ... 
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m 


m 

190 

m 


187S. 
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S«pt.  'J7 

1874. 
Feb.  18 
Uar.  18 
Apr.  21 
May  19 
OcU  10 
Oct.  13 

Jut.  IS 

Jan.  28 

Feb.  23 
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JntH'  3 
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A  up.  7 
Sept.  21 
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Not.  4 
Nov.  8 
Not.  22 
D«H-  1 

1878. 
Jai>.  4 
Jan.  2f! 
Feb.  20 
Apr.  19 
Apr.  21 
Apr.  28 
Jaly  12 
AiiR.  B 
Aiif;.  15 
Ane.  28 
Sept.  28 
S.pf.  28 

1877. 
Jan.  10 
Jan.  i:< 
Feb.  5 
Aug.  1 
Sept.  2 
Oot.  I 
Oct  14 

Xnv.  .") 
Nov.  « 
Nov.  11 

Jan.  2W 
Feb.  2 
Feb.  7 
Feb.  8 
Feb.  » 
Mar.  1 
Apr.  6 
Apr.  11 
June  18 
Sept.  »  } 
Sopt.  22  : 
Sept.  30 

1878. 
Mb.  17 


W«tMRll«. 

Watson  IS. 

Luther  ». 

PvterH  M. 
PaliHa  1. 
Palisat. 
Perrotin  i. 

WfttMOM. 

PaHMa 

Pknl  Honry  ». 
PallMi. 
Paliaa  ». 
Peters  11. 
Pptcn*  n. 
Boncllv  «. 
Sohulliof. 
Prosper  Henry  a 
Perrotin  a 
Watson  If. 
Paliaac. 
Paul  Henry  a 
Palisa*. 

Proaper  Henry  4. 
Paliaaa. 
Palisaa 
Bonellya 

Kiioirc  I. 
I'iiul  Henry  a 
I't-icrsaa 
Wataoo  la 
Procter  Benry  a 
PeiTottn  > 
Pant  Henry  a 
Peters  74.  j 

IN  ft  r-i 
Watm>n 

PnMper  Henry  a' 

Perrotin*. 
Borrelly  a 
Borrelly  %. 
BomUyia 
WnteoBw. 
Wataontt. 
PetiTB  t». 
Pniil  Heniya 
Tatisa  lo. 
Wntwm» 

Perrotin  t. 
CottcooU 
Palisa  n. 
PaUMia 
FttHMia 
Peter*  «. 
Prosper  Henry  t. 
CogKiai. 
Peters  ». 
Peters  so. 
Peters  ti. 


No. 


PallMia 


in 

194 

195 
196 
197 
198 
199 
300 
201 
202 
208 
204 
205 
208 
207 
208 
209 
310 
211 

212 
218 
914 

915 
216 

•217 
218 
218 


Ambroela.. 

Proline  . . . . 
Eurvkloia  . 
Philomela  . 

A  retc  

Ampella... 

Byblis  

Dynaniene. 
Pt-nelope  .. 
Chrysels... 
Ponapeia... 
CeUiMo.... 
Martha.... 
Hersflia  ... 

Ile<lda  

Lar-rimoaa  . 

Dido  

Isabella.... 


Dnte. 


Me«Iea  

Liliea 
Aflchem ... 
Oenooe .... 
Cleopatra.. 

Eiidora  

Biauca  

ThueneMa. 


990  Sto^liania. 


2*21 
282 
223 
924 

225  I 

228  I 

227  ; 

228 

22. 

280 

231 

232 
233 
234  ) 
285 

t 

236 : 

237 
238 
330 
240 
241 
242 
243 
244 


Eos   

Lncia  

Boia  

Ocoaan  . . . 
Henrietta.... 
Weringla.... 
PhiloAophia.. 

A  ^iiith.'   

Aiii-linda  ... 
Atli  iiii.ititin. . 
VindubouK  ., 


KuHSta  

Asturope 

CnnHna'' 


Honoria  . 

('a>l*-Htina. 
Jlypatia  . . 
Adrantea  . 
Vanadls  . 
Germania 
Kriembitd 
Ida  ....... 

SiU  , 


245 
246 

247 

248 
240 
250 
251 
252 
258 


Vem  

Asporina  . . . 

EuKrate  . . 
Lameia  . . . . . 

lUe  

Bcttina  

Sophia  

Clementina. 


17 

21 
■22 


i 


lira. 

Feb.  28 
Mar.  21 
Apr.  19 
Kay  14 

May  21 
June  13 
July  9 
July  27 
Aug.  7 
Sept.  11 
Sept.  25 
Oet.  8 
Oot.  IS 
Oot.  18 
Oct. 
Oct. 
Oct, 
Nov.  12 
I)e«-.  10 

1  S^O* 
Feb.    6  I 
Feb.  16 
Pcb.  29 
Apr.  7 
Apr.  10  : 
Aug.  30 
Sept.  4  I 
Sept  30 

1881.  I 
Feb.  23  , 

1882.  ' 
Jan.  18 
Feb.  9 
Mur.  9 
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S4.pt.  .1 
Sept.  10 

18h3. 
Jan.  31 
May  11 
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Not.  28 

1884.  I 
Apr.  26 
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Sept.  12 
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Oct.  14 

1885. 
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Mar.  6 
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June  5 
Aug.  16 
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Oct.  4 
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Peters  m. 
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Borrelly  la 
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Peters  m. 
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Peters  li. 
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Peters  M. 
Paliaan. 


Palisa  M. 
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iU-hv  

Her. ite  .... 
Ill  (  llliH.... 

H<dda  

Ilclena  

Henrietta.. 

Hera   

Uemiione  . 
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101 
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Hilda  
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HyKeia  
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lanthc  

lo  
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Idunna   
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LarhfHis 
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L.imtiii 
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Leda  

Leto  
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Libenrtriz.. 

LtiM  

Lomia   

Loitjiey  

Lucia  ...... 

I.ucina  

Liiiii«<ii  ..... 
Liilff ia  . .... 
I.\ilia   

MlUa  

Maria  

Martha  

Maaaalla — 

Medea  

Medusa  

M<  l<'t«>   

Melibooa  . . . 
Melpomene . 
Menlppe  ... 
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Minerra .... 
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MnemoeTne 
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Nemaoaa ... 

Ifemeaia  

Niobe...:... 
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249 
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208 
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248 
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170 
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149 
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188 
9 

93 
102 
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61 
128 

n 


No. 


Nnwn.. 


U» 
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Opbelfa. 
PidM ... 

Pallaii  . 
Paiulor.i 

Panopii'u  '  TO 

I'nrthenope    11 

I'eitho    :  IW 

l*<inelop«    VI 

Phjpdra  '  174 

Pbilomeln   m 

m 

Pbthia. 
Polana   Ml 

Polyhymnia  i  91 

Ponioba.  '  8 

Pompein   M 

Prokne 
Pronerpioa 

Prot  _ 
r«\cbe 


Seiurle 
Sib\lla 

Sita 
Siwtt 

8ophU   251 

SopbroMM   134 

atcpiSn   2^ 

BylTia  I  Hi 

Thalia    i  » 

Themia    |  24 

Thi-tiH  I  17 

Tliiahe    81 

Thnsnelda   21» 

Thvra   i  115 

Toloan   M 

vm  'm 

Undina  i  91 

Urania  19 

Urda  .....  ....... 

Tfito   01 

Vanadi*   2M 

Velleda  t  l» 

Vera   245 

Vesta  iu..   •  4 

Vil.ilia   144 

Vn  toria  )  IS 

Vindobnna  '  fll 

Virginia   3t 

lantilppc   166 


BEPOKTS  OF  OBSEBYATOBIES. 

The  Ibllowing  aoooant  of  the  reoent  activity  of  aatronomfeal  ob- 
servatories has  been  derived  ftom  the   Jahresberichte  der  Sternwarte 

fiir  1884,"  in  the  Vierteljahrssehrift  der  Astronomisclien  OewUschaftj  vol- 
ume 20  (a  condensed  translation  of  tliis  ai)i)ean'd  in  the  Sidereal  Met- 
senger^  September,  1885),  and  from  the  reports  of  observatories  for  1885 
that  have  been  published  up  to  the  present  date  (April,  1885):  the  re- 
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ports  of  English  observatories  are  largely  obtained  from  the  Monthly/ 
Notices,  Siriut  xix;  14-18,  64-66)  oontaios  brief  deftchptious,  &c.,  of 
AoBtro-HaDgarian  observatories. 

Armagh. — The  baildiiig  for  the  new  lO-inch  Grubb  equatorial  (10  feet 
focal  length)  was  erected  in  Jaly  last.  The  dome  moves  ou  6  canted''' 
wheels  aud  Is  covered  with  papier-mftch^  riveted  to  the  iioD  f^me- 
work  and  stitched  together  with  copper  wire.  The  dectiDation  drde 
can  be  read  from  the  eye  end,  and  both  it  and  the  right  ascension  circle 
can  be  illaminated  by  small  incandescent  lamps  worked,  by  a  two-cell 
liidiromate  battery. 

Bamberg  ObtenHUarjf. — ^Dr.  Hartwig,  recently  of  the  dtrassburg  ifnd 
Bvpat  observatories,  has  been  appointed  director  (January,  1886),  and 
iibosy  with  the  preliminary  arrangements  for  erecting  the  boildings. 

Berlin  (1884). — The  large  meridian  circle  has  been  dismounted  and 
haa  received  important  mechanical  imi)rovementK.  The  observations 
on  the  southern  half  of  the  Berlin  Zone  were  temporarily  stopped  dur- 
ing the  year.  Dr.  Ivuestner  has  begun  a  series  of  observations  with 
the  object  of  determining  the  constant  of  aberration  by  measures  of  the 
difference  of  zenith  distances  of  pairs  of  stars  in  the  same  R.  A.  and 
Wjual  aud  opposite  Z.  D.  The  work  is  to  be  finished  in  1885.  Dr. 
Knorre  has  made  a  large  number  of  observations  with  the  9'6-iuch 
equatorial  for  the  positions  of  asteroids,  comets,  and  faint  stars.  The 
plauet  Hypatia  was  fonnd  by  him  July  1,  1884.  Dr.  Battennann  is. 
legolarly  observing  occaltations,  both  immersions  and  emersions.  Dr. 
HarcQse  has  charge  of  the  heUometery  and  has  made. thirty -three  de- 
teraunatioas  of  the  solar  diameter,  &c  VoL  v  of  the  Berlin  observa- 
tioQs  has  been  published  during  the  year. 

Gman  Transit  of  Venus  Commission  (1884).  The  report  of  Dr. 
Aswvs  on  the  work  of  the  computing  bureau  relates  first  to  the  otesr- 
M^iMM.  These  are  of  three  kinds:  (1)  Observations  before  the  ezpe* 
^tions,  for  practice,  and  for  the  investigation  of  special  points ;  (2> 
obaonrations  at  the  stations ;  and  (3)  observations  made  after  the  re- 
tnm  of  the  parties.  A  list  of  the  heliometer  measures  of  each  observer 
Mprised  in  these  classes  is  given  separately,  and  a  summary,  from 
vUch  it  appears  that  the  total  number  of  complete  measures  with  the 
fcsr  heliometers  was : 

Before  and  after  the  expeditionB   1, 769 

At  the  stations  themselves  1,074 


In  an,  for  thirteen  observers   2, 848 

Bermermde^  Halifax  (Mr.  Edward  Crossley's  observatory).  Pbenom- 
€na  of  the  satellites  of  Jupiter  and  Saturn  observed. 

Bonn.— 2881  zone  stara  (four  hundred  fhndomental  stars)  were  de- 
t«BU]iedintheA,Q.2one.  The  80utheni2>afwibstiif(9rtiii^  has  required 
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the  examination  of  some  seven  hundred  and  fifty  places  in  the  sky  to 
solve  doubts.  In  December,  1883,  the  charting  of  the  stars  ou  the  maps 
was  again  began  and  finally  completed  in  Marebf  1885.  The  oatalogne 
will  contain  133,658  stars  between  —  2o  and  —  23^;  602  more  are  given 
north  of  these  limits  and  479  south. 

Bordeaud. — This  observatory,  tounded  in  1871,  has  just  now  {Comptfs 
Mendus^  101  :  690,  1885),  published  its  tirst  volume  of  Aimnles,  con- 
taining a  minute  deseription  of  the  instruments  (a  meridian  circle  ni" 
0'19'"  ai)erture,  two  equatorials  of  0-22  and  0-39™,  and  tliree  clocks),  ami, 
also,  a  determination  of  the  longitude  of  the  observatory.  An  inipor 
tant  piece  of  work  has  been  undertaken  by  the  director,  M.  Kayet,  iu 
the  re-observation  of  the  23,000  stars  in  Argelander's  southern  zones, 
between  —  15^  and  —  31^  of  declination.  The  latitude  is  given  a6 
4-440  a(K  7''-23.  (Soignee,) 

BoiweU  0h9ervatoryj  of  Doane  College,  Orete,  Nebr.,  is  doe  to  the 
liberality  of  tiie  late  Oharles  Boswell,  of  West  Hartford,  Conn.  Tbe 
observatory  possesses  a  fhll  set  of  meteorological  instruments  in  addi- 
tion to  its  astronomical  equipment,  and  is  a  signal-service  station,  co- 
operating with  the  United  States  Signal  Service  at  Washington.  A 
time-ball  is  dropped  daily  at  noon. 

Bru89eU, — ^Ihe  transit  and  mural  are  used  to  observe  moon  culniinat 
ing  stars.  A  general  catalogue  of  tbe  stars  observed  at  Brussels  iu  tbe 
years  1857-^78,  reduced  to  1865,  will  he  pnnted  during  1885.  M.  F. 
Folie,  administrating  inspector  of  the  University  of  Liege,  has  been  ap- 
pointed director.  Since  the  resignation  of  M.  Honzean,  the  directioa 
has  been  in  the  hands  of  a  committee  of  three,  MM.  Stas,  Liagre,  and 
Mailly. 

JUichtel  College  Observotory,  AkroHj  Ohio. — Approximate  latitude,  -f  4P 

;  approximate  lon^j^itutli*,  5''  20"'  west  of  Green  wicli.  The  observat(>ry 
was  erecte<l  in  the  summer  of  1885,  and  the  instruments  set  up  about 
March  1.  IHSO.    The  following  instruments  are  in  use: 

Transit  (;ircle  of  3  inches  a|)ertin('.  by  Fauth  &  Co.,  of  Washington. 
The  circles  are  IG  inches  in  diameter,  one  hein;^  coarsely  divided  on  tbe 
<^ge  and  serving  tis  a  finder,  the  other  being  divided  on  silver  to  tiv»'- 
minute  spaces  and  reading  by  two  micrometer-microscopes  to  single  sec- 
onds. The  telescope  js  provided  with  right  ascension  and  declinatiou 
micrometers.  A  fine  level  is  attached,  so  that  the  instrument  can  be 
used  as  a  zenith  telescope ;  reversing  apparatus,  plain  and  diagonal 
eje-pleces  accompany  the  ini«trnment. 

Sidereal  clock,  by  £.  Howard  &  Co.,  of  Boston.  This  dock  is  provided 
with  electrical  attachments  for  operating  the  chronograph.  Ohrono 
graph,  by  Fauth  &  Oo.   Mean  time  clock,  by  Fauth  &  Co.  This  dock 
is  provided  with  Gardnci^s  electrical  attachments  for  operating  chrono- 
graph, dropping  timeball,  and  correcting  a  system  of  controlled  docks* 
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Equatorial  telescope  of  ii  indies  aperture,  by  Pike  &  Sons. 
Sextant,  by  Fimtli  &  Co. 

¥he  obeenratory  was  built  as  a  working  observatory  for  the  college 

ACndent'S  in  astronomy,  and  it  will  be  chiefly  devoted  to  this  purpose. 

Besides  tbis,  the  work  for  the  follow in^;  year  will  be,  (1)  to  furuish  the 
city  and  surrouudiu^j  towns  with  correct  time  signals  j  (2)  to  determine 
tbe  latitude  and  longitude  j  (3)  to  observe  all  occultatious  of  stars  that 
are  visible  here. 

Cambridge  {England)  Observatory, — The  total  number  of  observations 
iBsde  with  the  transit  circle  during  the  year  was  3,2o.'3,  including  2,442 
obaervations  of  zone  stars  made  on  one  hundred  nights.  The  observa- 
tioiis  of  dock  stars  and  those  of  Polaris  are  completely  reduced,  and 
tlie  mean  places  for  January  1  obtained  up  to  the  end  of  1884.  The  true 
^parent  places  of  all  other  stars  observed  in  1884  are  also  obtained, 
lioth  in  B.  A.  and  N.  P.  D. 

CkritUanim^An  equatorial  of  360^  aperture  and  6*8"^  focal  length 
has  been  erected  by  Herr  H.  6.  Olsen.  {Sirifu.) 

Cincinnati  Observatory. — No.  8  of  the  publications  of  this  observatory, 
t'ontaining  the  observations  of  comets  in  1883,  has  appeared  during  the 
j>a8t  year  (1885).  'Mt  is  noteworthy  as  presenting  a  pretty  complete 
report  on  the  phenomena  of  Pons'  periodiciil  comet  of  1812  at  its  reap- 
pearance. The  features  of  the  tail  were  particularly  studied,  and  the 
discussion  of  the  observations,  based  upon  the  theory  of  Dr.  Bredichin, 
basbeen  found  to  add  contirmation  to  that  theory."  These  observations 
ve^  made  by  Mr.  H.  C.  Wilson  while  in  temporary  charge.  The  ob* 
Mrvatory  is  now  under  the  direction  of  Pro£  J.  G.  Porter. 

OoviMkmlinople, — It  is  reported  that  the  Sultan  has  ordered  the  erec- 
tion of  an  astronomical  and  meteorological  observatory  at  Constantinople. 

Cordoba  Obsen-atori/. — Dr.  15.  A.(ioul(l  returned  to  the  United  States 
in  April,  18S5.  He  has  been  succeeded  as  director  of  the  Cordoba  Ob- 
servatorv  by  his  first  assistant,  Dr.  John  M.  Thom(\  Dr.  (iould  has 
published  as  the  final  definitive  jmsition  of  the  Cordoba  meridian  cir- 
cle: Latitude,— .Hio  25'  15"-40 ;  longitude,  4^  IG'"  48"-2  west  of  Greenwich. 

Dearborn  Observatory. — Professor  Hough\s  report  for  the  year  ending 
May  20,  1885,  states  that  the  meridian  circle  has  been  used  for  deter- 
mination of  time,  which  is  furnished  daily  to  the  city  of  Chicago.  A 
fiiU  descripl3on  is  given  of  a  printing  chronograph.  The  work  with 
the  great  eqnafcorial  has  been  confined  mainly  to  difficult  double  stars 
and  the  planet  Jnpiter.  Fonr  sketches  of  Jnpiter  accompany  the  re- 
port. The  partial  eclipse  of  the  snn  of  March  16  was  observed  for  last 
eoQtaety  and  a  number  of  diy*plate  negatives  were  obtained. 

I>mmare  Observatory  (1886).— Mr.  W.  H.  Numsen  has  erected  a  small 

private  observatory  near  the  city  of  Baltimore,  and  his  4-incb  Cooke 
equatorial  has  been  devoted  to  the  study  of  the  physical  features  of 
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oometB,  &0.  The  appioziniate  po«itioD  of  the  observatory  is,  latitude 
+390  21' ;  longitade    6»  62«  west  of  Oreenwidi. 

Jh'esden  (1884)  (private  observatory  of  Baron  Bngelhardt). — two  hun- 
dred aud  forty-two  observations  of  the  positions  of  comets,  plauets,  and 
nebulse  (108)  have  been  made  with  the  lli  iuch  equatorial,  besides  minor 
observations. 

I>un  Echt  ObHerratonj  (1885). — Lord  Crawford  him  published  Vol.  iii, 
coDtaiuing  Division  11,  of  the  account  of  the  Mauritius  expedition  to 
observe  the  transit  of  Venus,  1884.  The  Dan-Echt  oirciilaTa  have 
proved  themselves  invalaable  during  the  year. 

DiHMliift.— The  Booth  equatorial  has  been  employed  as  nsnal  in  obser* 
▼ationsonstellar parallax.  Thelist of sonthem  starsmentionedinlbrmer 
reports,  observed  with  the  meridian  circle^has  been  snpplemented  by  a 
list  of  proper  motion  stars. 

DiisHeldorf  (1884). — Professor  Luther  disc|)Vor{'d  planet  241,  Ger- 
mania,  during  the  year  on  his  Berlin  chart  for  0  hours.  Since  1847, 
15()  planets  have  been  observed  1^33  times  at  DusseldorlT  with  the 
t>-inch  telescope. 

Ealing  (Mr.  Common\s  observatory).— 'Experiments  in  astronomical 
photography.  Comet  1885  III,  independently  discovered  on  Septem- 
ber 4. 

^Mail';0fA«— Theprintittg  of theEdinborgh  Star  Catalogoeand  Ephem- 
eris  for  1830  to  1890  has  been  resomed,  and  it  is  now  completed  to 
17^  right  ascension. 

Fran}ifort  on  the-Main{\SS-^)  (private  observatory  of  Herr  Ei)pstein).— 
The  star  gauges  were  continued  on  sixty-two  nights,  in  G82  places* 
2,714  fields,  containing  25,875  stars. 

Sun-spots  are  also  reguhirly  observed  here. 

Genera  (1884). — The  large  equatorial  has  been  provided  with  a  spec- 
troscope. Besides  the  regular  observations  relating  to  meteorology 
and  to  chronometers,  observations  of  comets  and  of  the  satellites  of 
Saturn  have  been  made. 

Wasgow, — ^Astronomical  observations  during  1885  have  been  neces- 
sarily Gouflned  to  observations  of  a  select  list  of  stars  with  the  transit 
circle.  The  meteorological  department  has  finally  been  pat  npon  asat- 
isfoctory  footing. 

Gotlta  (1884).— The  computations  of  the  zone  20o  to  25o  of  the  A.  G. 
have  l>een  prosecuted.  The  meridian  circle  is  used  to  observe  moon 
culinitiatiug  stars  and  others  of  Mayer's  Catalogae,  the  eqaatorial  for 
planet  and  comet  observations. 

.  Qreenvneh  Obwrvatory. — The  last  report  of  the  astronomer  royal  is 
nor  the  year  ending  May  20, 1885,  and  is  one  of  the  most  interesting  that 
has  appeared  for  several  years.  Transit  circle :  A  reversion  prism  has 
been  nsed  in  all  observations;  a  comparison  of  the  resoltsftomtherevtfsed 
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and  oidlnary  obsenrations  of  clock  stars  shows  senuble  diffennoes  in 
liie  ease  of  some  observers,  who,  perhaps,  have  not  settled  dowli  to  a 
llzed  habit  of  observing  «  reversed "  stars.  For  determining  absolnte 
peisonal  equations  in  observations  of  stars  and  of  limbs'of  the  son,  moon, 
or  planets,  a  personal  equation  apparatus  consisting  of  a  vertical  plate, 
with  a  circular  aperture  6  inches  in  diameter  to  represent  the  sun  or 
moon  and  several  small  pinholes  to  represent  stars,  is  placed  in  the 
fotm  of  an  object-  glass  of  about  7  inches  aperture  and  S0  feet  focal  length 
(whioh  is  attached  to  the  dew-cap  of  the  transit  circle  when  liorizoutal 
and  pointing  nortb),  and  is  carried  smoothly  by  clock-work.  The  times 
of  transit  of  the  artificial  objects  arc  observed  over  the  w  ires  of  the 
trausit  circle,  and  are  also  automatically  recorded  on  the  chronograph. 

The  sun,  moon,  planet^s,  and  fundamental  stars  have  been  observed 
regularly.    The  annual  catalogue  for  1884  contains  about  1,370  stars. 

The  altazimuth  has  been  used  in  observing  the  moon  from  last  quarter 
to  first  quarter  in  each  lunation. 

For  the  determination  of  motions  of  stars  in  the  line  of  sight  569  meas- 
ures have  been  made  of  the  displacement  of  the  F  line  in  the  spectra  of 
47  stars,  and  72  measures  of  the  b  lines  in  14  stars.  The  observations 
of  the  last  twelve  months  confirm  the  change  in  the  motion  of  Sirius, 
which  now  appears  to  he  i^proaching  the  sun  at  the  rate  of  about  20 
miles  a  second. 

Photographs  of  the  sun  were  taken  on  one  hundred  and  seventy  three 
days.  On  only  two  days  was  the  sun's  disk  observed  to  be  fnt  tram 
apots. 

In  conclusion,  Mr.  Ohristie  strongly  urges  an  appropriation  for  an 
oljeet-glaas  of  28  inches  aperture  aod  28  feet  focal  lengthy  to  be  placed 
upon  the  southeast  equatorial  mounting,  in  place  of  the  present  object- 
ire  of  less  than  half  that  aperture.  This  increased  optical  power  is 
eopedally  desued  for  prosecntiBg  the  spectroscopic  work. 

We  understand  that  the  necessary  sum  has  been  granted^  and  that 
Vr.  Ghmbb  is  already  at  work  upon  Uie  glass. 

Orignon  (1884)  has  made  various  observations  on  solar  si)ots,  com- 
ets, meteors,  lunar  eclipses,  spots  on  Venus  and  Mars,  &c.,  lor  which 
observations,  and  the  conclusions  drawn  from  tliem,  reference  must  be 
made  to  the  original  report. 

Harrow  (Lieutenant-Colonel  Tupman's  observatory). — The  meridian 
circle  has  been  employed  in  determining  the  latitude  and  longitude  of 
the  observatory,  and  in  observing  right  ascensions  of  the  moon.  The 
approximate  latitude  found  is  +61^  34'  47",  and  the  approximate  lougi- 
tode,  fkom  transporting  chronometers*  1"  19**9  west  of  Greenwich.  The 
ecpiatorial  reflector  has  been  chiefly  used  for  observations  of  comets. 

Hamwrd  OoUege  Oft#tfrratory.— Professor  Pickering's  report  was  prp- 
seated  to  the  visiting  committee  December  3,  1885.  The  death  of  Mr. 
Bobert  Treat  Paine  has  deprived  the  observatory  of  the  immediate  aid 
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and  advice  of  one  of  its  most  cordial  friends,  who  had  been  a  member 
>.  of  the  A  isiting  committee  from  tl)e  time  of  its  oripnal  orjjanization,  forty 
years  a^o.  Mr.  Paine  hjis  perpetuated  his  services  to  his  favorite  science 
by  the  bequest  to  the  observatory  of  his  entire  fortune,  amonntinii  to 
more  thao  a  quarter  of  a  million  of  dollars.  Upon  the  settlemeut  of 
the  estate,  one-half  of  this  sum  will  become  immediately  available. 

The  devotion  of  the  observatorj  mainly  to  photometry  continues,  and 
the  large  equatorial  has  been  occupied  in  observations  of  the  eclipses  of 
Jupiter's  satellites,  faint  stars  selected  as  standards  of  magnitude,  com* 
parisbn.  stars  for  variablesi  and  of  the  temporary  star  in  the  nebula  of 
Andromeda.  Mr.  Chandler  has  eontinaed  his  observatipns  with  the 
new  instmment  of  his  inrention  ealied  the  almmeaiUarj  whieh  in  his 
hands  exhibits,  Professor  Pickering  says,  a  sorprising  effioien<^  and 
accuracy.  The  meridian  photometer  shows  a  large  Increase  of  woik 
over  previous  years,  the  number  of  separate  settings  somewhat  exceed- 
ing 50,000.  The  list  of  olgects  observed  has  been  somewhat  extended, 
and  the  accordance  of  the  results  continues  satisilMstoiy.  The  height 
and  velocity  of  clouds  have  been  the  subject  of  study  with  Ifr.  W.  M. 
Davis,  about  three  hundred  series  of  measures  being  obtained  at  a  pair 
of  stations  connected  by  telephone.  The  measured  altitudes  varied 
from  2,000  to  25,000  feet.  The  observatory  remains  the  American  center 
of  telegraphic  distribution  of  important  astionoinic  al  announcements, 
the  discovery  of  nine  small  planets,  five  comets,  and  one  new  star  beinjr 
promulgated  durinp:  tlie  year.  By  the  aid  of  the  Hache  fund  of  the 
National  Academy  of  Sciences,  an  important  investigation  in  stellar 
photogra])hy  lias  been  undertaken.  ^lany  photograj)hs  of  the  trails  left 
hy  stars  have  been  taken  with  the  camera  stationary  ;  and  an  equatorial 
star  no  brighter  than  the  sixth  magnitude  leaves  its  mark  in  this  way, 
while  stars  much  fainter  near  the  pole  will  leave  an  impression,  since 
their  motion  is  slow.  Stars  as  faint  as  the  fourteenth  magnitude  have 
thus  been  photographed  without  clock-work  to  move  the  instrument 
The  trails  of  the  faint  polar  stars  are  very  well  defined  and  minute,  and 
afford  an  excellent  measure  of  stellar  brightness,  besides  fhmishiug  the 
means  of  determining  the  stars'  positions  with  great  accuracy.  Also, 
the  attempt  has  been  made  to  prepare  star  charts  by  photography ;  but 
the  most  striking  results  have  been  obtained  with  stellar  spectra.  By 
means  of  a  large  prism  mounted  in  front  of  the  lens,  photographs  oi 
spectra  have  been  obtained  of  stars  as  faint  as  the  eighth  magaitude, 
in  which  lines  are  shown  with  sufficient  distinctness  to  be  clearly  seen 
in  a  paper  positive.  As  all  the  stars  in  a  large  region  are  thus  obtained 
with  one  exposure,  more  than  a  hundred  spectra  have  been  secured  on 
a  single  plate. 

The  work  done  with  tlie  meridian  circle  hy  Professor  Rogers  has 
largely  consisti-d  in  the  <letermination  of  the  graduation  of  the  instru- 
ment. The  work  prrJornied  for  this  purpose  is  (Mpiivalcnt  to  tin-  read- 
ing of  a  microscox>c  forty  thousand  timcii.   A  becoud  revision  of  the  zone 
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observations  between  the  (U'clinationa  -|-50o  aud         is  nearly  coin 
pleted,  aiitl  the  observation  of  a  catalo^jue  of  circnui polar  stars  has  made 
good  proj^res8.    ^Nlany  shorter  series  of  observations  have  also  beeu 
macfe.    The  reductions  are  far  advanced,  aud  material  for  several  vol- 
umes is  Dearly  ready  for  the  ])re88. 

An  abstract  of  Mr.  Cliaudler's  ioTeBtin^tioii  of  the  latitude  of  the 
Havard  Observatory  iu  given  below : 

During  the  past  winter  a  nnniber  of  starssitaated  between  H-o^aud— 5<) 
of  declination  were  observed  with  the  almucantar  (see  Bulletin  AstronO' 
miqme  i,  p.  37),  for  the  purpose  of  a  new  determination  of  the  latitude  of 
the  observatoiy.  The  observations  of  this  winter,  oonflrmed  by  a  new 
discussion  of  former  determinations,  indicate  that  the  latitude  of  the 
dome  of  the  Havard  College  Observatoiy,  as  given  in  the  American 
Bpkemeris  (42^  22'  iS^'-S),  or  in  the  Camnaisianee  de$  Temps  (48"1),  is 
mach  too  large.  The  more  correct  value,  according  to  Mr.  Ohandler, 
is  420  22^  47"-6. 

For  the  latitude  in  question^  there  are  on  hand  Professor  Peirce's 

deteiminatiou,  based  upon  a  long  series  of  observations  by  the  Messrs. 
Bond  (1844-'45,  i)rime  vertical  transits);  Dr.  Gould's  determination 
(1855,  zenith  telescope)  ;  a  series  of  observations  by  Professor  Rogers 
(1864,  prime  vertical  transits)  not  yet  pnblished;  and,  tinally,  two  series 
obtained  by  Mr.  Chandler  iu  1883,  with  a  small  almncautar  and  with 
a  ])ortable  transit  instninnMit.  We  give  here  the  collected  results  of 
these  dillerent  deteruiiuations,  which  are  (juite  sensibly  nu)dilied  by 
reduction  to  the  system  of  Dr.  Auwer's  fundamental  catalogue.  Tho 
results  of  1844,  which  depend  upon  live  stars  only,  are  much  more  ac- 
cordant with  the  other  results  if  the  observations  of  Persei  bo  omitted 
in  the  reduction,  ,3  Persei  giving  a  latitude  1"*5  less  than  the  general 
mean.  Mr.  Chandler  thinks  that  this  star's  proper  motion  in  declina- 
tion as  adopted  by  Dr.  Anwers  (+0''*01)  should  be  corrected  by 
(-  O'^'OS). 
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BuU,  Astran,,  Angnst,  1885. 


UchingJovH. — Dr.  Anders  Donner  was  appointed  director  to  succee<l 
Professor  Kruegcr  in  1883.  The  meridian  instrument  has  been  used  to 
reobserve  some  o()()  stars  of  the  Ilelsingfors  zone,  -f  ."i")^  to  +05^,  Vic- 
toria aud  Sappho,  the  Moon  and  moou  culminatiug  stars,  &c. 
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Heriny. — ^Vol.  ii  will  be  publisbed  in  1885.  Spectrum  observatioDS 
of  Lyrse  have  confirmed  the  variability  of  the  spectrum  of  this  star. 
Many  other  spectroscopic  observatious  of  stars,  planets,  aud  comets 
have  been  made. 

llong  Kong. — Largely  devoted  to  meteorological  observations,  weather 
reports,  &o.  The  new  time-ball  was  dropped  cUuly  at  1  p.  m.,  Sundays 
and  holidays  excepted.  ObaervatioDS  of  the  mooD  and  of  Japiter'a  sat- 
ellites have  been  obtained. 

KarUmM  (188A). — ^Tfae  principal  work  of  the  observatory  is  the  de- 
termination the  positions  of  aoathem  stars  to  8th  magnitade,  indnsive. 
In  the  sone  to  — 4^,  5,000  observations  have  been  made,  and  the  sone 
^4P  to  has  been  commenced.  The  single  positions  have  probable 
errors  of  J:0"-028  and  d:0"'d9.  The  6-inch  refractor  has  been  re- 
moanted. 

Keic. — Sketches  of  sun-spots  have  been  made  on  one  hundred  and 
seven ty-six  days,  in  order  to  continue  Schwabe's  enumeration.  The 
ratin<^  of  time-pieces  aud  the  examination  of  sextants,  meteorological 
instruments,  &c.,  is  continued.  , 

Kiel  (1884). — The  equatorial  has  been  used  to  observe  S  2164  for  par- 
allax, by  Dr.  Lamp.  New  comets  were  regularly  observed.  The  me- 
ridian circle  is  used  to  determine  the  positions  of  stars  between  79^  and 
S2P  north.  The  zone  catalogue  (55o  to  W>)  is  in  preparation. 

Leipzig  (1884).— A  6-inch  heliometer  by  Bepsold  is  in  process  of  oon- 
stniction  and  will  be  delivered  at  the  end  of  1886.  A  nniveraal  instm- 
ment  has  been  ordered,  with  which  a  long  series  for  latitude  will  be 
commenced.   Ten  thousand  five  huu<lred  and  forty-one  observations 

(123  zones)  of  zone  stars  have  been  made  in  the  new  zone  {-\-5^  to  -|-10O) 
and  the  reductions  for  the  old  zone  (-f-lOo  to  +1^^)  are  in  profjress. 

Leipzig  (1884)  (private  observatory  of  Dr.  Enjfelmann). — Two  thou- 
sand six  hundred  observations  of  430  double  stars  have  been  made, 
mostly  of  Struve's  doubles.  An  investigation  of  the  constant  errors  is 
iu  progress.  It  appears  that  the  differmce  in  the  magnitude  of  tl^e  com- 
ponents influenced  the  ewMtant  errors  in  a  marked  degree.  Otto  Strave's 
list  of  double  stars  for  comparison  has  been  observed;  about 500 meas- 
ores  have  been  obtained. 

Lejfton  (Mr.  Barclay's  observatory).— Doable*6tar  observations  and 
observations  of  the  phenomena  of  the  satellites  of  Jnpiter  and  Satom 
are  continned. 

Jjick  OltHerratory. — All  the  buildings  for  the  observatory  prcijer  are 
now  completed  except  the  dome  for  the  larfje  equatorial.  A  suitable 
dwelling;  house  has  been  erected;  others  will  be  required.  All  the  princi- 
pal instruments  of  the  observatory  but  one  have  been  dt  si^^nied,  onh'red, 
constructed,  inspected,  and  are  now  suitably  mounted,  so  that  observa- 
tions could  be  at  once  begun.  This  instrumental  equipment  consists 
of  a  12-iuch  Clark  equatorial ;  a  Bepsold  meridian  circle  of  essentially 
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the  same  design  as  the  Stnwbnrg  instrameDt,  baTing  au  object  glass 
of  6  inches  aperture,  with  collimators  of  the  same  size  (these  three  ob- 
jectives by  Ahran  Clark  &  Sons)  i  a  4'inch  transit  iustmment  by  Fauth ; 
a6-ui6b  equatorial  f  a  4-incb  oomet-seeker  by  Olark;  a  2-iiioli  Bepsold 
▼ertioal  eirde ;  a  photo-heliograpb ;  a  measuring  engine  by  Btaekpole, 
reading  eillier  leotangolar  or  polar  oo-ordinatea.  There  are  five  eloeks, 
by  Denty  Frodsham,  Hobwti,  and  Howard,  and  four  ohronometers  by 
NegQS.  A  system  of  eleotrioal  conneotions  unites  all  the  dodks  and 
observing  rooms.  A  most  wise  provision  is  a  workshop  with  a  oom* 
plete  outfit  of  tools  and  lathes.  An  eztensiye  library  is  in  process  of 
formatioii  and  has  abready  neoessitated  an  outlay  of  about  $S|000. 

The  oontraet  Ibr  the  objeot  glass  of  the  great  refhustorf  whioh  is  to 
have  an  aperture  of  38  inches  and  a  Ibcal  length  of  60  feet,  was  placed 
with  the  Messrs.  Clark  nearly  five  years  ago.  Two  years  later  they  re- 
ceived from  the  glass-maker,  M.  Feil,  of  Paris,  a  disk  of  flint-glass  of  the 
required  perfection,  and  38  incbos  in  diameter.  After  repeated  unsuc- 
cessful attempts  a  satisfactory  piece  of  crown-glass  was  cast  in  1885, 
and  sent  lo  the  Clarks,  and  about  October  tlie  work  of  figuring  was 
begun,  and  is  now  being  puslietl  rapidl\'  forward.  The  Clarks  liope  to 
have  the  objective  finished  in  the  autumn  of  1886.  It  has  not  yet  been 
decided,  we  believe,  who  is  to  make  the  elaborate  mounting  for  the  tel- 
escope, or  the  dome  of  about  70  feet  diameter,  wiiich  is  to  cover  it. 

With  regard  to  the  prospective  capabilities  of  the  great  telescope 
when  placed  in  so  favorable  an  atmosphere,  it  is  stated  that  it  is  not 
unreasonable  to  suppose  that  on  the  best  nights  the  maximnm  magnify- 
isg  power  (about  3,500)  may  be  advantageously  employed.  Making 
doe  allowance  for  the  unfavorable  effects  of  the  earth's  atmosphere, 
the  observer  might,  under  these  circumstances,  expect  to  see  the  moon 
much  the  same  as  he  would  without  the  telescope,  if  it  were  only  100 
miles  away.  It  might  be  possible  then  to  make  out  details  of  objects, 
even  although  they  were  no  larger  than  some  of  the  larger  edifices  on 
the  earth.'' 

Prof.  Edwards.  Holden,  director  of  the  Washburn  Observatory,  Madi- 
son, was  appointed  January  1, 1886,  to  the  double  position  of  director 
of  the  Lick  Observatory  and  president  of  the  University  of  California, 
to  which  latter  institotion  the  observatory  when  completed  will  be  at- 
tached. Professor  Holden,  as  consultiDg  astronomer,  has  virtually  had 
the  direction  of  the  work  for  some  time  past,  visiting  Mount  Hamilton 
iD  1881  and  again  in  18.S3  and  1884. 

The  first  volume  of  the  publications  of  the  Lick  Observatory  is  now 
in  course  of  preparation,  under  the  direction  of  the  Lick  trustees,  by  Capt. 
Iticbard  S.  Floyd  and  Professor  Holden. 

Liverpool  Od«0n;atary.— Time-service  and  chronometor  tests  are  con- 
tinned  as  in  previous  years.  The  late  Mr.  J<^n  Hartnup  was  sueeeeded 
«•  director  by  his  son,  who  bean  the  same  namst 
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Lund  (1884).— *Dr.  DuD^r  conttDues  his  observations  of  the  spectra 
of  stars,  meaaores  of  double  stars,  and  positions  of  the  comets.  The 
loDgitade  observatioiis  of  Dr.  Dan^  and  Professor  Thiele  in  1879,  lately 
reduced,  make  the  Lond  Observatory  2»  26»-38  ±(HM  east  of  the  ob- 
servatory of  Copenhagen.  • 

MeOarmkik  OdMrvatorj^.^TheLeanderMcCormick  Observatory,  of  the 
University  of  Virginia,  was  formally  opened  b}-  public  ceremony  on  the 
13th  of  April,  1885.  An  address  on  "The  instruments  and  work  of  As- 
tronomy," was  made  by  I^rofessor  Hall,  of  the  United  States  Naval  Ob- 
servatory. 

The  66<'"  (25-98  inches)  equatorial  of  the  observatory  is  chiefly  em- 
plojed  at  present  in  observations  of  Debuhe.  During  the  progress  of 
this  work  something  over  two  hundred  new  nebulje  have  thus  far  been  de- 
tected by  Professor  Stone  and  his  assistant,  Mr.  Leavenworth.  Draw- 
ings of  about  the  same  number  of  ncbuhe  (some  old  and  some  new) 
ha\  e  also  been  made.  Professor  Stone  designs  muking  a  special  Btudj^ 
of  the  nebula  of  Orion. 

McKim  ObserviUary^The  McKim  Observatory  was  opened  in  Sep- 
tember, 1885,  as  a  department  of  De  Pauw  University.  It  is  located 
in  the  sabnrbs  of  the  university  town,  Greencastle,  Ind.,  in  west  longi- 
tude tnm  Greenwich  86o  37^^  north  latitude  39^  87'.  The  building 
and  the  Ml  instrumental  experiment  which  it  is  designed  to  have  are 
the  gift  of  Mr.  Robert  McKim,  of  Madison,  Ind.  This  gentleman  baa 
for  a  number  of  years  had  a  6-mch  glass  mounted  near  his  residence^ 
so  that  the  observatory  he  has  Just  presented  to  De  Pauw  University 
might  almost  be  called  the  ieeand  McKim  Observatory. 

The  equatorial  has  a  clear  aperture  of  9*53  inches;  the  dome  is  of 
iron,  and  is  17  feet  in  diameter.  Both  telescope  and  dome  are  by 
Warner  and  Swasey,  of  Cleveland.  For  clock  errors  an  almucantar  ia 
to  be  used.  The  building  and  instruments  have  cost  $8,000,  and  about 
$2,000  more  will  be  expended.    Dr.  T.  P.  John  is  the  director. 

Madraa. — From  the  report  for  1883  we  learn  that  2,453  observations 
were  made  with  the  meridian  circle  during  the  year,  making  a  total  of 
50,878  Only  a  few  hundred  more  are  required  to  linish  the  catalogue 
of  over  5,000  stars.  The  publications  are  badly  liehindhand. 

JfsItottnM. — Mr.  BUery's  nineteenth  annual  report  states  that  the 
new  transit  drde  of  8  inches  aperture  was  received  in  May,  1884,  and 
mounted  early  in  July.  It  is  proposed  to  send  the  two  specula  of  the 
great  reflector,  one  after  the  other,  to  England  to  be  repolished.  A 
number  of  stars  selected  by  Auwers  was  observed  with  the  old  transit 
circle  to  asnst  in  the  formation  of  a  fhndamental  catalogue  of  southern 
stars. 

Mexico  Observatory, — Prof.  H.  S.  Pritchett,  director  of  tlie  observa 
tory  of  the  Washington  University  at  Saint  Louis,  kindly  communicates 
the  results  of  a  longitude  campaign  between  bis  observatory  and  the  Ob- 
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aeryatorio  Kacional  de  Mexico,  Sr.  A.  AngaiAOo,  director.  A  prelimi- 
nary disoossion  gives  35™  57'.25  as  the  difiference  of  longitade,  or  36" 
aO^Al  west  of  Greenwich  as  the  resulting  longitude  of  the  tiansit-circle 
piers  of  the  Mexiean  ohaervatory.  This  differs  6*.0  from  the  old  value 
detemined  by  moon*cnlminatiOD8.  The  oircait  was  2,583  miles  long, 
with  five  repeaters,  and  the  armature  time  was  quite  oonstaot,  averag- 
ing 0^.38.  The  oni^t  of  the  Mexican  National  Observatory  indudes  a 
15-inch  equatorial  by  Gmbb,  and  an  8-inch  meridian  circle  and  a  6-inch 
transit,  both  by  Tronghton  and  Simms.  The  personnel  consists  of  the 
director  (Sr.  Angniano)  and  five  assistants.  (Sctenee^  Novembers^ 
1885.) 

Milan  (1884). — Thv  S-iiich  refractor  has  been  used  for  lui  asuiements  of 
255  double  stars  and  for  observations  of  comets.  Tiio  measures  of  the 
ellipticity  of  Uranus  cannot  yet  be  (;onsidere«l  free  from  all  objections. 
The  observations  on  Mars  seeiu  to  cou^m  previous  results  as  to  the 
duplication  of  canals,  &c. 

The  large  dome  for  the  18  inch  refactor  is  nearly  completed. 

Munich  (1884). — ^The  10-inch  equatorial  is  now  remount^'d  and  the  Rep- 
sold  micrometer  has  been  studied.  It  will  be  principally  used  to  de- 
termine the  parallaxes  of  LI.  28298, 26  Diaoonis,  Or.  2875,  Br.  3077. 

The  Munich  zones  contain  34,000  stars,  of  which  9,800  require  reob- 
servation.  This  will  be  accomplished  in  zones  6^  broad.  The  old  Mun- 
ich zones  are  recomputed  and  a  catalogue  (for  1880)  is  in  preparation. 

Kaial  Observatory  (1884). — Fifty-nine  transits  of  the  moon's  limb  and 
50  transits  of  the  nearly  central  crater  Murcliison  A  have  l)een  obtained 
with  the  transit  circle.  ThCvSe  observations  furnish  data  for  calculating^ 
the  variation  in  the  irradiation  at  tlie  edpe  of  the  moon  and  of  the  ef- 
fect of  the  known  irregularities  on  the  limb.  Arkley  Observatory,. 
England,  co-operates  in  this  work.  An  a])peudix  to  the  report  con- 
tains observations  of  comets  Pons  and  Barnard. 

Nice. — The  observatory  and  its  extensive  grounds  occupy  the  sum- 
mit of  a  hill  known  as  Mont  Qras,  some  1,200  teet  above  spa  level  and 
distant  from  the  Mediterranean  about  3  or  4  miles.  We  uotice  that  it 
is  arranged  on  the  plan  of  detached  buildings,  a  plan  that  has  been  fol- 
lowed in  the  constmetion  of  most  large  obaervatories  of  recent  date*  , 
On  the  Bonthem  slope  of  the  hill  are  the  dwelling  honses  for  the  ob- 
serversi  library,  computing  rooms,  and  higher  up  are  the  various 
buildings  that  contain  the  instruments.  A  15-inch  equatorial,  6-ineh 
meridian  circle,  and  3-inch  transit  are  already  in  use.  The  great  steel 
dome,  72  feet  in  diameter,  is  finished  and  has  been  found  to  work  sat* 
isfiiotorily.  The  peculiarity  in  the  construction  of  this  dome— the  work 
of  the  odebrated  engineer  Eiffel,  of  Paris— is  that  the  greater  part 
of  its  weight  is  taken  by  a  circular  float  which  revolves  in  an  annular 
tank  filled  with  a  solution  of  chloride  of  magnesium  in  water.  This  80> 
lation  has  a  density  of  l'2o,  and  is  able  to  resist  a  temperature  of  40^ 
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ceotigrade  below  zero.  RuDniug-wbcels  are  used  as  guides  and  to  take 
sach  a  share  of  the  sopeiimposed  weight  only  as  may  be  necessary  to 
secure  perfect  steadiness  in  rotation.  It  is  evident  that  by  adding  to 
the  water  in  the  tank  the  weight  on  the  wheels  cao  be  either  entirely 
•or  partially  relieved,  and  by  abstracting  from  it,  any  desired  pressare 
•ean  be  plaoed  npon  these  wheels.  The  shatter  is  made  in  two  leaTee, 
and  opens  right  and  kft  with  a  ratn-tigbt  joint  in  the  oenter;  the  open- 
ing is  about  10  feet  For  a  eomplete  description  of  the  dome,  with  iUns- 
trations,  we  most  refer  to  I/Aiiratwrnie^  4 : 206-12;  Ohtertaiorjff  8 : 290| 
and  JToliire,  32  :  02, 297. 

M.  Faye  annonnoes  that  the  obieotive  of  90  inches  clear  aperture  has 
been  finished  by  the  Hieniy  brothers,  and  has  been  sent  to  Oaatiwr,  who 
has  charge  of  the  constmctkm  of  the  great  equatorial;  it  is  hoped  the 
instroment  will  be  monnted  in  April,  1880. 

O^Oyalla. — Sixteen  hundred  and  ten  observations  for  the  spectroscopic 
Durchmusterung  of  tbe  southern  sky  have  been  made.  Color  observa- 
tions with  the  Zoelluer  photometer  are  also  continued,  as  well  as  various 
other  photometric  and  spectroscopic  series. 

Oxford  University  Observatory. — The  director's  annual  report  was  read 
on  June  3,  1885.  A  subsidiary  observatory,  for  instruction,  has  been 
built.  Ihrofessor  Pritchard  has  published  a  memoir  on  the  evidences 
of  mutual  gravitation  among  the  components  of  the  Pleiades.  Tbe  com- 
pletion is  announced  of  the  phometric  surrey  of  all  stars  yisible  to  the 
naked  eye  from  the  pole  to  — lO^^. 

Paris.— Bear-Admiral  Mouchez  has  issued  his  report  on  the  work  of 
this  establishment  during  the  year  1884.   The  completion  of  the  reob- 

servatiou  of  Lahinde's  stars  has  led  to  a  new  disposition  of  the  meridian 
instruments,  one  of  wliicli,  on  tbe  pro])Osal  of  M.  Lcewy,  is  now  ocenpied 
■with  the  determination  of  a  number  of  cireumpolar  atsiTS  on  his  new 
method^  tfie  jjreat  meridian  circle  and  the  circle  of  Gambey  are  still 
employed  for  observations  of  the  minor  planets  and  of  comparison  stars 
for  planets,  comets,  and  nebulae  observed  with  the  equatorials.  The 
^reat  telesco])e  of  0™'74  is  still  unmounted,  no  suitable  position  being 
available  in  the  present  state  of  the  g^rounds  of  the  observatory.  M. 
Mouchez  mentions  having  receivetl  communications  from  the  authorities 
in  Algeria,  referring  to  the  possibility  of  obtaining  from  the  local  budget 
the  greater  part  of  the  sum  that  would  be  required  to  mount  the  instru- 
ment at  the  obsen^atory  of  Algiers  on  the  summit  of  the  Boudjar^ab, 
an  exceptionally  favorable  situation,  which  might  be  visited  by  the  as- 
tronomers of  the  Paris  Observatofy  for  special  observations,  but  the 
council  of  the  latter  institution  have  not  availed  themsdves  of  the  prop- 
osition, in  the  hope  that  the  equatorial  may  yet  be  erected  at  Paris. 
Amongst  the  observations  made  with  the  instruments  in  the  west  tower 
and  the  Hemy  equatorial  are  many  of  the  satellites  of  Uranus  and 
l^eptone,  the  companion  of  Sirius,  the  belts  of  Uranus,  nebnke,  and 
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double  stars.  ^NIM.  HeDry  bave  been  occupied  with  astronomipal  pho- 
tography during  the  year,  and,  as  is  well  known,  with  great  success ; 
various  clusters  of  stars  hav^e  been  photographed,  and  M.  Mouchez  ap- 
pends to  his  report  a  reproduction  by  heliogravure  of  a  plate  of  the 
groat  chisters  in  Perseus.  A  trace  of  the  motion  of  the  minor  planet 
Pallas  wiis  shown  after  an  exi>osure  of  thirty-five  minutes.  The  im- 
portant results  obtained  by  MM.  Henry  in  i)hotographing  very  small 
stars  in  those  crowded  parts  of  the  heavens  whore  tlie  galaxy  crosses 
the  ecliptio  have  been  already  referred  to.  •  •  •  Steady  progress 
has  been  made,  both  with  the  calculations  and  printiilg  of  the  Paris 
Catalogue  of  Stars,  and  it  is  expected  that  the  first  volome  of  both  series 
(star  positions  as  observed,  and  catalogue)  will  be  completed  by  the 
end  of  the  year.  Vol.  18  of  the  Mimairea  is  finished.  The  report  farther 
details  the  personal  work  of  the  members  of  the  observatory  stait 
Amongst  the  additions  to  the  mnsenm  is  a  portrait  of  Pons,  presented 
by  M.  Tempel. 

The  report  fbr  the  year  1884  is  preceded  by  one  which  enters  spe- 
cially into  the  present  condition  of  a  scheme  for  removing  the  principal 
instmments  in  the  observatory  to  a  site  where  not  only  greater  steadi- 
ness can  be  seenred  in  their  mounting,  bat  where  the  objections  of  be- 
ing sarronnded  by  a  great  city  will  not  exist.  It  appears  that  the 
Academy  of  Sciences  have  not,  so  far,  favored  this  scheme.  M.  Monchez 
states  very  clearly  his  view  of  the  question.  {Nature.) 

Potsdam. — Researches  are  in  progress  on  a  new  determination  of  the 
wave  lengths  of  a  large  nuiiibt'r  (;!()())  of  the  Fraunhofer  lines;  on  the 
influence  of  tenii)erature  on  tlic  retraction  and  dispersion  indices  of 
fixed  subsUiiices ;  on  the  reflective  power  of  various  substances;  on 
the  absorption-spectra  of  such  substances  as  are  nsed  in  photography, 
&c. 

Japiter  and  Mars  were  regularly  observed  and  the  nebuhe  observa- 
tions are  concladed. 

The  photometric  measures  embraced  long  series  of  determinations  of 
the  brightness  of  the  m%|or  planets  and  of  seven  of  the  asteroids. 
Many  variabl&and  red  stars  were  also  measured.  Determinations  of 
the  brightness  of  stars  by  photography  have  also  been  made,  and  a 
number  of  photographs  of  elasters  have  been  taken. 

'*The  first  part  of  the  fonrth  volume  of  the  publications  of  this  obser- 
vatory, which  was  published  in  the  latter  part  of  last  year  [1885]  con* 
tains  three  papers.  The  first  of  these  is  by  Professor  Vogel,  and  con- 
tains the  observations  which  he  made  with  the  great  Vienna  reflector 
in  1883  for  the  purpose  of  testing  the  performance  of  the  great  object- 
glass.  Professor  VogeFs  final  verdict  is  altogether  favorable.  'The 
Vienna  objective,*  he  says,  *  leaves  nothing  to  be  desired  as  regards  the 
precision  of  the  images,'  and  he  speaks  of  using  with  advanUigea  j)0wer 
even  of  1,500  upon  planetary  markings,  a  statement  wlii(!his  illustrated 
by  a  slLctch  of  part  of  ISaturn's  ring  as  seen  with  that  maguifyiug  power. 


Digitized  by  Google 


92 


SCIENTIFIC  BECORD  FOE  1885. 


His  principal  observations  were,  however,  spectroscopic,  Professor 
Vogel  utilizing  the  great  light-gathering  power  of  the  Vienna  equatorial 
for  a  <letailed  examinafton  of  the  remarkable  spectra  shown  by  several 
faint  stars,  classitied  by  him  under  Types  II  h  and  III  b.  -  -  •  The 
paper  also  contains  a  number  of  observations  of  nebuhv,  principally 
planetary,  and  is  illustrated  by  four  lithograi)hic  plates.  The  second 
paper  contains  meteorological  observations  made  in  the  years  ISSl  to 
1883,  and  tlie  third  is  a  very  careful  investigation  by  Dr.  G.  Miiller  ol  tlie 
influence  of  temperature  on  tlie  refraction  of  light  through  prisms  of 
various  kinds  of  glass,  of  icelaud  spar  aod  rock  crystal."  {2\iature,) 

Prague  (private  observatory  of  Professor  Safarik).— Fourteen  huii- 
dred  and  eighty-two  observations  of  92  stars  were  made  in  121  observ* 
ing  nights! 

PuUcoica  Obsen-atory. — "We  have  received  INI.  Struve's  annual  re- 
port, presented  May  25,  1885,  on  the  work  of  the  observatory  during 
the  year.  The  great  .SO-inch  refractor  had  not  yet  been  brought  regu- 
larly into  use;  but  at  the  time  of  writing  the  report  observations  with 
it  were  to  be  commenced  immediatelv.  The  oliservations  with  the  15- 
inch  equatorial,  which  for  the  last  forty-five  years  have  been  M.  O. 
Struve's  own  special  work,  are  now  undertaken  by  his  son,  ITennanu 
Sturve,  as  he  himself  has  been  too  much  occupied  with  other  work,  as 
well  as  having  been  incapacitated  by  a  long  illness.  Microuietrical 
measures  (98  in  all)  of  tlie  relative  positions  of  lapetus  and  Titan^ 
Titan  and  Ehea,  and  Khea  and  Dionebave  been  made  during  the  year. 
It  is  hoped  that  these  measmesy  in  combination  with  those  made  iu 
former  years,  will  furnish  very  accurate  elements  of  the  orbits  of  these 
satellites.  Dr.  Hermann  Strove  has  also  made  observations  for  determi- 
nation of  the  pamllazes  of  10  stars,  as  well  as  determinations  of  the 
positions  of  Enoke's  and  Wolfs  comets.  The  relative  positions  of  116 
Mut  stars,  which  were  occulted  by  the  moon  daring  the  total  eclipse  of 
October  4,  have  also  been  determined  witii  this  instmment.  Ob- 
servations with  the  great  transit  instmment  iiave  been  continued  by 
Wagner,  with  Wittram  as  his  assistant.  The  observations  (2,348  in 
number)  have  chiefly  been  of  the  Pnlkowa  HaiupUteme.  '  With  the  ver- 
tical circle  Nyr^n  has  sealonsly  pursued  his  work  of  determining  the 
declinations  of  the  Hm^Meme,  Of  the  895  observations  made 
during  tiie  year,  no  f^wer  than  832  were  made  in  both  positions  of  the 
instrument.  In  addition  to  these,  103  observations  of  the  sun  were  ob- 
tained. Komberg,  ob.serving  witli  tlie  meridian  circle,  has  obtained 
1,236  observations  iu  both  elements  ot  dillerent  stars  taken  from,  (1),  the 
Abo  Catalogue;  (li),  the  Tulkowa  Catalogue  of  Double  Stars;  (3),  stars 
used  for  comet  observations;  (4),  stars  used  for  determining  the  scale  of 
the  heliometer.  With  the  4  ineh  I\ei)sold  heliomcter  Jiackbmd  has  ob- 
tained thirtv-two  measures  of  distances  and  thirtv  measures  of  position- 
angles  of  Jupiter's  satellites.  Lindemann  has  investigated  the  varia- 
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tioii  of  light  of  V  Cygni  with  the  Zolluer  photometer  {Observatory,  No. 
104,  p.  435),  i\m\  also  has  observed  some  other  stars,  the  variability 
ol  which  has  been  suspected.  Hasselberg's  spectroscopic  researches 
have  l>eeii  limited  to  the  chemical  elements,  nitrogen  and  hydro^^cn, 
which,  however,  are  ilot  yet  tiiiished.  Photographs  of  the  sun  have 
been  regularly  taken  throaghout  the  year,  for  which  work  gelatine 
plates  have  been  found  specially  j^onveneint.  During  the  year  220 
photographs  have  been  obtained  on  173  days.  Referring  to  the  work 
earned  on  at  the  Marine  Observatory  at  l^icolajew,  M.  Struve  remarks 
that  the  director  has  foond  at  Batnm  an  extraordinary  deviation  of  the 
pfaiiih-liney  amounting  to  49"*6  in  longitndeaB37"*l  of  a  great  circle  in 
the  direction  of  the  prime  vertical.  In  latitude  the  deviation  is  16". 
Hist  no  volume  of  Pulkowa  observations  has  been  published  during 
the  year  is  owing  chiefly  to  the  long  illness  and  multitudinous  occupa- 
tions of  the  director.  The  following  volumes,  however,  are  in  active 
preparation :  Volume  Yin,  which  contains  the  star  catalogue  compiled 
frm.  the  meridian  observations,  1839  to  1809;  volume  containing 
the  continuation  of  O.  Struve's  measures  of  double  stars;  volume  xn, 
eonti^ning  the  fundamental  determinations  of  R.  A.  for  1805.0;  and 
Tolames  xiii  and  xiv,  containing  the  fundamental  determinations  of 
dechnation  for  tlie  same  epoch.  The  work  of  tlie  geographical  and 
geodetical  bureau,  under  Dollen's  superintendence,  has  also  been  carried 
on  as  usual  during  the  year/'  {Observatori/.) 

Raddiff'e  Observatory,  Ojcford. — With  the  transit  circle  3,500  observa- 
tious  of  transits  have  been  made,  and  3,440  circle  observations.  The 
Tolaiue  for  1882  has  been  ])rinted  \  that  for  1883  is  nearly  ready  for 
PKSS ;  the  observations  for  1884  are  completely  reduced;  those  ibr  1885 
«e  nearly  reduced  to  the  end  of  the  yeair. 

Bmm. — A  new  observatory  is  being  built  under  the  direction  of  Father 
Fttrari,  8.  J.,  formerly  assistant,  and  successor  of  Father  Secchi,  in  the 
observatory  of  the  Roman  OoUege.  The  observatory  is  now  in  posses- 
m  of  a  4-inoh  equatorial  by  Merz,  and  is  to  have  a  10*inch  by  the 
ttne  maker.  (8id,  Meu,,  4  :  313.) 

Ii^)88e  {Earl  of),  Birr  Castle,  Parsonstown. — Attention  has  been  given 
to  photometry  and  the  measurement  of  lunar  heat.  The  driving-clock 
<^f  the  6.foot  reflector  is  now  run  by  water  power. 

^in  JosS,  CaL—The  recently  completed  observatory  for  the  Univer- 
sity of  the  Pacific,  at  San  Jos^,  has  a  6  inch  Clark  equatorial,  and  a 
fauth  transit  instrument.  The  dome  is  12  feet  in  diameter  inside, 
<^vered  with  galvanised  iron,  and  requires  15  pounds  to  turn  it.  Tlie 
building  and  instruments  are  the  gift  of  Oapt  Oharles  Goodail,  of  San 
^^ncisoo,  and  Daniel  Jacks,  of  Monterey.  The  observatory  is  under 
tbe  ohaige  of  Prof.  J.  G.  George. 

Smith  ObMrvatarjf^yfe  are  very  glad  to  learn  that  the  reported  clos- 
ing of  the  Smith  Observatory  of  Beloit  College  on  account  of  lack  of 

Digitized  by  Google 


94 


SCIENTIFIC  KECORD  FOR  1885, 


fiinds  is  inoomot  Mr.  TatJock  has  been  sneoeeded  as  director  by  Mr. 
Charles  A.  Bacon.  Kew  arrangements  have  been  made  for  both  me* 

teorological  and  aRtronomical  observations,  and  special  attention  will 

be  given  to  solar  and  spectroscopic  work. 

Stanyhvrst  College  Observatory. — Maj^uetic  and  meteorological  obser- 
vations have  been  made  in  1884,  as  during  the  past  fifteen  years.  On 
257  days  drawings  of  the  sun  werejnade;  the  entire  chromosphere  was 
measured  on  88  days,  and  spectra  of  spots  were  obtained  on  36  days. 
^'  The  glow  encircling  the  sun  during  the  day  has  never  been  entirely 
absent,  though  it  yaried  in  intensity  from  time  to  time.''    -    -  - 

Stnushwg.^^Dr,  W.  Schnr  has  published  his  report  of  the  work 
done  at  the  observatory  during  the  last  year.  The  instruments  in  use 
at  Strassbnrg  are,  (1)  the  meridian  circle;  (2)  the  altasimuth ;  (3)  the 
great  18-inch  reflractor;  (4)  heliometer,  and  (5)  tiie  6-inch  refractor. 
It  would  appear,  however,  that  to  work  these  numerous  and  excellent 
instruments  Dr.  Schur  has  only  two  assistants.  The  meridian  circle 
has  been  chiefly  employed  in  observing  stars  for  the  southern  zones  of 
the  Asfrnnanmche  Gesellscha/tj  us  well  as  in  determining  positions  of 
the  sun,  moon,  and  large  planets  and  miscellaneous  stars,  comet-stars, 
&c.  DeterriiiiKitioiis  Iiave  also  been  made  of  the  errors  of  division  of 
the  circle  and  ol  the  form  of  the  pivots.  With  the  altazimuth,  to  which 
Herr  Schur  appears  to  have  devoted  a  considerable  amount  of  time  and 
attention,  observations  of  the  moon  have  been  commenced.  The  great 
refractor  has  been  used  for  observing  comets,  and  a  re-examination  of 
the  micrometer-screw  shows  the  necessity  of  a  correction  to  the  results 
which  have  been  already  published.  With  the  heliouieter  a  nuu)l>er  of 
measures  of  the  sun's  diameter  have  been  made ;  whilst  the  C  inch  re- 
fractor has  been  employed  in  making  a  series  of  measures  for  the  deter- 
mination of  the  parallax  of  AnrigSB.  The  amount  of  work  performe<l 
by  Dr.  Schnr  and  his  assistants  is  very  creditable  to  them ;  bat  at  the 
same  time  we  are  constrained  to  remark  that  it  is  a  nuafortune  tb»t  an 
observatory  which  is  so  well  provided  with  instruments  should  not  have 
a  larger  observing  staff,  in  order  that  the  various  iastruments  might 
be  worked  adequately  and  to  the  best  advantage.  (OfoenMitory,  October,. 
1886) 

Tashkent — The  main  object  of  the  observatory  is  to  co  operate  in  the 
surveys  and  <'xplorations  of  Turkestan.  Four  latitudes  and  longitudes 
were  determined  in  1884.  (3omets,  asteroids,  and  solar-spots  have  been 
observed  also. 

Temple  Observatory^  Rugby, — The  spectroscopic  measurement  of  the 
motions  of  stars  in  the  line  of  sight  has  been  continned,  and  a  new  is- 
strument  with  prisms  of  bisulphide  of  carbon— intended  for  this  work— * 
is  nearly  completed.  Double  stars  measures  have  been  made  as  in 
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foftmet  yeftrs,  Mid  a  eatalogne  of  900  sets  of  meaaorefi  bas  been  pabliehed 
in  the  Memoirs  of  tbe  Boyal  Astronomioal  Society. 

United  States  Natal  Oft«m?atory.— The  report  of  the  Snperintendeut 

bears  the  date  ot  October  5,  1886.  Rear- Admiral  S.  B.  Franklin,  TJ.  8. 
Xavy,  was  detached  March  31  and  ordered  to  the  command  of  the 
European  sqiuulroii.  From  that  date  to  the  1st  of  June  Commander 
A.  D.  Brown  acted  as  Superiuteudent,  wheu  he  was  relieved  by  Commo- 
dore George  E.  Iklknap. 

The  26-inch  equatorial,  in  charge  of  Professor  Hall,  has  been  om- 
ploj'ed  on  satellites  and  double  stars.  The  dome,  43  feet  in  diameter^ 
is  now  revolved  with  great  ease  by  means  of  a  4  horse-power  gas  engine. 
The  observations  of  the  satellite  of  Neptune  ami  those  of  the  two  outer 
satellites  of  Uranus  have  been  discussed  and  the  results  published. 
The  observations  of  lapetns  have  been  pnblished  einoe  the  report 
elosed. 

Tbe  transit  cirde  has  been  employed  in  the  same  class  of  work  as  in 
tbe  preceding  years.  Since  the  last  report  5,520  observation  s  have  been 
made.  Of  these,  90  were  of  tbe  snn,  70  of  tbe  moon,  150  of  tbe  m^jor 
planets,  and  64  of  tbe  minor  planets. 

Tbe  9*6-ineb  equatorial :  Protesor  Frisby  was  placed  in  cbargB  April 
2, 1885*  Tbe  work  of  tbe  instmment  bas  been  confined  to :  (1)  Obser- 
vations of  comets,  of  wbieb  bave  been  systematically  observed  doring- 
the  year.  These  observations  bave  all  been  reduced  to  date,  and  pnb- 
lisbed  in  varioos  astronomical  jonmals  in  tbis  conntry  and  Europe.  (3> 
Observations  of  asteroids,  principally  of  sueb  as  eonld  not  be  observed 
witb  tbe  transit  circle  on  account  of  their  fkintness  or  their  position  ^ 
tbirty-flve  regular  observations  of  asteroids  were  made,  and  twenty-one 
approximate  i>osition8  of  other  asteroids  obtained,  so  that  they  con  Id 
readily  be  observed  with  the  transit  circle.  (3)  Occultations  of  stars  by 
the  moon,  whenever  practicable.  (4)  Doubtful  observations  of  stars  and 
asteroids  made  with  other  instruments  were  looked  up  and  decided^ 
this  being  probably  one  of  the  most  important  uses  of  the  equatorial. 
A  few  observations  have  been  made  of  the  variable  star  in  tlie  nebula 
of  Andromeda,  which  show  that  the  star  is  decreasing  in  brightness. 
Assistant  Astronomer  Winlock  has  made  several  observations  of 
comets,  with  drawings  of  their  physical  peculiarities  and  changes  of 
appearanoe. 

Tbe  prime  vertical  instrument :  The  work  of  reducing  the  observa- 
tions  made  in  1883-'84  by  Lient.  C.  G.  Bowman  and  Ensign  H.  Taylor, 
U.  S.  Navy,  for  the  determination  of  tbe  oonstant  of  aberration,  bas- 
been  pursued.  In  July  of  last  year  a  communication  was  received  from 
tbe  president  of  tbe  International  Geodetic  Conference,  asking  tbe  co- 
operation of  this  Observatory  with  tbe  Royal  Observatory  at  Lisbon  in 
tbe  determination  of  tbe  problem  of  tbe  change  of  latitudes,  tbe  obser- 
vations to  be  taken  with  tbe  prime  vertical  instruments  of  tbe  two- 
observatories.  Communication  was  opened  and  correspondence  is  still 
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In  piogieBS  with  the  director  of  the  observatory  at  Lisbon,  and  prepara- 
tions have  been  made  to  undertake  the  work  here  v^ry  soon  i^r  it  is 
known  that  it  will  be  begnn  at  Lisbon. 

Meridian  transit  instmment :  The  work  has  consisted  principally  of 
daily  observations  and  redactions  for  dock  corrections  in  connection 
with  the  time  service. 

Time  service :  Dnring  the  past  year  the  demands  npon  the  time  serv- 
ice have  greatly  increased.  In  Washington,  the  number  of  clocks  of 
tiie  Gardner  system  in  the  various  public  offices  has  bicreased  from  20 
to  84.  The  total  number  of  time-balls  now  dropped  by  the  Observatory 
signal  is  eight,  at  the  following  points:  Philadelphia,  Baltimore,  New 
Orleans,  al  branch  hydrographic  offices;  New  York,  Western  Union 
building;  Navy  Department,  Washington;  navy-yard  Washington; 
Hamptou  Roads ;  Savannah.  A  ninth  will  soon  be  added  at  the  tor- 
l)edo  station  in  Newport. 

The  branch  observatory  at  Mare  Island,  which  is  fitted  with  a  dupli- 
cate of  the  transmitting  ap])aratu8  of  this  Observatory,  has  been  con- 
nected with  the  mainland  by  a  cable,  and  time  signals  are  transmitted 
daily  along  the  Pacific  coast.  A  time  ball  has  been  erected  on  the 
island  for  the  benefit  of  the  Vallejo  shipping,  and  is  dropped  daily  at 
noon  of  the  one  hundred  and  twentieth  meridian.  The  Hydrographic 
Office  time-ball  at  San  Francisco  is  also  dropx^ed  at  the  same' instant  by 
fiignal  from  the  JVIare  Island  Observatory. 

Photograi)hy :  In  the  programme  of  work  proposed  for  the  current 
year  it  was  stated  that  the  work  of  taking  son  photographs  daily  would 
be  ioangurated  as  soon  as  practicable.  The  work  of  the  Transit  of  Ve- 
nns  Commission  has  up  to  this  time  prevented  any  regular  system  being 
adopted. 

During  the  year  the  names  of  1,408  visitors  have  been  recorded,  and 
^  1*137  permits  were  issued  for  night  visitors,  for  whose  accommodation 
the  small  equatorial  is  set  apart. 

The  records  kept  by  the  several  observers  and  watchmen  show  that 
only  about  one  night  in  eight  is  good  for  observing,  while  an  exception* 
ally  good  night  for  astronomical  work  cannot  be  reckoned  upon  much 
.  oftener  than  once  a  month. 

The  Commodore  renews  the  recommendations  of  his  predecessors  that 
the  Observatory  be  removed*  to  the  new  site  purchased  in  1880,  and  that 
a  board  of  visitors  be  appointed  to  visit  the  institution  annually. 

A  special  report  of  Professor  liarkiu'ss  is  added,  giving  the  progress 
of  the  work  of  the  Transit  ot  Venus  Commission. 

Upsald. — Tlie  uni)ublished  observations  of  nebula*  and  clusters  up  to 
18S0  are  now  prei>ared  for  the  press.  With  the  Zoellnrr  [)hotoineter  it 
is  proi>osed  to  deteruiine  the  magnitudes  of  the  (^onijiarison  stars  used 
by  Argelauder,  Schoeuield,  and  Oudemauus  for  variables. 

*A  coiniiiittee  of  (he  N&tioual  Academy  of  Science  bus,  at  the  n'i|ii«'st  of  the  Secre- 
tary of  the  Navy,  ;;iv«Mj  i  Mrt  fnl  rnnsideration  to  this  quo«tinn.  Their  report  may  be 
found  in  Senate  Executive  Document  No,  G7,  A9ik  Congreee,  let  eesHon, 
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Wamer  ObierviUary, — The  16'iuch  refractor  has  been  used  for  the 
past  three  years  mainly  in  the  search  for  new  nebaUd.  A  catalogue  of 
acme  200  foint  Debaiie  has  been  pabliehed. 

Waahhum  06Mrpit<ofy.— *^Tbe  third  Tolume  of  the  ^  PnblioatioDe  of 
the  Waehburn  Observatory,*  lately  issued,  gives  the  results  of  the  work 
of  1884.  About  1,800  observations  were  made  with  the  Bepsold  nierl- 
dlan-chnile  upon  the  Geeellschaft  southern  foudamental  stars  and  the 
Leyden  Gape  of  €Kx>d  Hope  refraction-stars.  The  instrumental  con- 
etants  are  given  for  each  observing  day,  and  an  invest  i^^ation  of  the 
£enith  distance  micrometer- screw  and  of  the  horizontal  flexure  of  the 
inHtrumeut.  In  the  cold  winter  weather  of  Wisconsin  the  micrometer- 
sprin^js  turned  outtoo  weak  to  i)ull  tlie  slidetj,iiud  bad  to  be  replaced  with 
btifier  ones.  The  probable  error  of  a  single  declination  is  now  reduced 
to  0''-4,  a  great  improvement  over  that  noted  in  vol.  ii. ;  and  a  correc- 
tion of  -f-0"-30  iO"  026  to  tbe  constant  oi  tbe  '  Pnlkowa  refractions* 
seeras  to  be  called  for  by  the  observations  of  1884  to  suit  tbe  atmosphere 
over  Madison.  Professor  Holden  expresses  bis  continued  satisfaction 
with  tbe  Kepsohl  nuTidian  circle,  and  apjiears  to  be  making  a  very 
thorough  study  of  it ;  and  in  tbis  bis  exampb*  migbt  well  be  followed 
with  profit  by  some  of  our  older  established  observatories.  Two  deter- 
minations of  the  latitude  by  Mr.  G.  O.  Comstock  are  given  — one  from 
Professor  fioldeu's  and  his  own  observations  with  the  zenith- telescope, 
the  other  from  his  own  with  the  prime- vertical  transit^  using  both  re- 
fleeted  and  direct  observations ;  the  declinations  in  both  cases  being 
those  of  Auwers'  system.  They  come  out  respectively  •h43<^  4f  36"-97  :t 
0"'07  and  4-43o  4/  d0"*00:i:0''*06,  remarkably  accordant  results.  The 
fifth  part  of  the  volume  is  a  Catalogue  of  1,001  southern  stars  for  1850'0 
from  observations  by  Signer  P.  Tacchini,  at  Palermo,  in  the  years  1867, 
1868, 1869,'  by  Bev.  Father  Hagen,  S.  J.,  and  Edward  S.  Holden.  The 
original  observations  had  never  been  reduced  to  mean  place,  but  being 
good  ones  and  in  a  part  of  the  sky  where  needed,  we  have  here  the 
anomaly  of  European  work  reduced  and  published  in  this  country;  and 
Father  Hagen  and  ProfeMor  Holden  are  to  be  highly  commended  for 
making  it  available,  while  its  comparison  with  Oeltzen's  Argelander 
(south)  and  the  Wa^bingtuu  zones  served  to  detect  many  errors  in  these 
catalogues.  Tbe  sixth  part  gives  tbe  observations  of  437  southern 
stars  made  with  tbe  Washington  transit-circle,  and  also  the  position  of 
tbe  same  stars  (whenever  occurring)  from  tbe  catalogues  of  Yarnall, 
Gould's  zones,  and  Stone,  all  tbe  positions  being  reduced  to  1S50.0  by 
Father  Hagen.  This  is  the  first  opportunity  for  easy  comi)arison  on  a 
large  scale  between  these  four  systems  of  southern  declinations,  and 
the  comparison  develops  the  following  important  differences  of  north 
polar-distance : — 

Washington— Yarnall        =  + 1"12  (from  stars). 

Washington— G6ald  (Z.  O.)=4-l"-D0  (from  215  stars). 

Washington->Stone  r'*00  (from  238  stars). 
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•  -  •  **The  volume  closes  with  a  count  of  the  Durchmusterung 
stars  between  — 2P  and  + 13°,  a  determination  of  the  constants  of  some 
of  the  other  instraments,  meteorological  observations  for  1884,  a  sum- 
mary of  the  same  as  taken  at  Hadioon  continnonslj  fvom  1863  to  1884, 
and  is  thronghout  a  highlj  creditable  pabUoatioD."  -  -  -  (8cime^ 
ITovember  20, 1885.) 

WiUets  PoM  OftMroaftyfy.— /The  astronomical  observations  made  dur- 
ing 1885  were  of  the  same  nature  as  those  described  at  some  length  for 
the  preceding  year  in  the  ^^Aeoonnt  of  the  Progress  in  Astronomy  in 
1884.''  The  observatory  is  established  for  training  en<;ineer  officers  in 
the  applications  of  practical  astronomy  to  geodesy.  The  course  of  in- 
struction, as  well  as  the  arrangement  of  the  observatory  building  and 
its  equipment  (described  and  illustrated  with  a  plan  of  the  observatory 
in  Oeneral  order  No.  3,  series  of  1881,  and  Printed  order  No.  3,  series  of 
1882),  may  well  be  taken  as  a  model  in  tbivs  branch  of  astronomy.  A 
larjre  number  of  latitude  observations  made  by  diliereut  observers  from 
1880  to  1884,  and  apj)arently  showing  a  steady  decrease  in  the  latitude 
of  the  post,  has  been  submitted  to  a  critical  discussion  by  Miss  Alice 
Lamb,  of  the  Washburn  Observatory.  By  selecting  the  best  determined 
stars,  and  by  rejecting  the  observations  with  one  of  the  instnimeutSt 
and  the  work  of  some  observers,  whose  probable  errors  are  about  twice 
as  large  as  the  probable  errors  of  those  whose  work  is  retained,  she 
eondndes  that  there  is  strong  reason  to  attribute  the  systematic  change 
to  errors  of  observation  rather  than  to  a  real  dimination  of  the  latitade. 

Yale  OoUege  Observatory — ^The  following  is  abrief  statement  of  the 
work  accomplished  or  in  progress  under  the  direction  of  Dr.  W.  L. 
Elkins,  who  has  charge  of  the  heliometer,  the  only  instnunent  of  that 
class,  we  believe,  in  operation  in  this  country. 

The  principal  object  of  research  has  been  the  triangulatiou  of  the 
Pleiades,  to.  which  work  the  instrument  was  devoted  from  September, 
1884,  to  March,  1885.  It  was  originally  intended  to  confine  the  investi- 
gation to  the  stars  measured  at  Konigsberg;  the  scheme  has  been  ex- 
tended, however,  to  nicliule  all  the  stars  in  the  Bonn  Durchmusterung, 
within  certain  limits,  down  to  the  nia^'nitude  9-2,  making  sixty-nine  stara 
in  all.    The  reductions  are  in  a  forward  state. 

Other  observations  are  reported: 

Measures  ot  the  Moon  lioni  neighboring  stars, diameters  of  the  Moon, 
diameters  of  Venus,  and  the  outer  ring  of  Saturn,  and  a  series  of  ob- 
servations of  Titan  referred  to  its  primary,  which  is  being  continued  by. 
'Mr.  A.  Hail,  Jr. 

There  have  been  various  additions  made  to  the  working  applianoea 
of  the  instrument.  The  oil-lamps  illuminating  the  scales  and  civdea 
have  been  replaced  by  half-candle  incandescent  lamps.  The  most  im* 
portant  addition  is«  however,  the  registering  picrometer,  which  Messrs. 
Bepsold  have  made  for  reading  the  scales.  The  principle  consists  in 
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impressiDg  on  a  Morse  fillet  the  figures  and  divisions  of  the  micrometer 
bead  aloDg  with  those  of  a  fixed  index. 

Tbeinstrnment  is  now  being  devoted  to  systematic  investigations  in 
stellar  parallax,  and  work  is  progressing,  which  will  furnish,  it  is  hoped, 
reliable  valaes  of  the  parallaxes  of  the  ten  stars  of  the  1st  magnitude 
in  the  Northern  Hemisphere  referred  to  neighboring  stars  of  about  the 
90k  magnitude. 

Zmiek.^Tb»  sun-spots  are  assiduously  observed  here.  The  maximum 
oeeaned  in  Deoembsr,  1888,  to  January,  1884. 

▲STBONOMIOAL  IXSTBUlOaiTS. 

Wire-gauze  screens  as  photometers. — "  Of  late  years  the  use  of  wire- 
ganze  screens,  one  or  more  in  namber,  over  objectives  has  come  into 
use  for  several  pnr}>oses.  Over  one  of  the  halves  of  a  heliometer-ofagec- 
tive  they  are  used  to  reduce  the  image  of  a  bright  star  to  approximate 
eqnality  with  that  of  a  fainter  star  from  the  other  half,  an  essential  con- 
dition for  the  most  accurate  superposition  of  the  two  images.  With  a 
meridian  drcle  they  are  used  to  reduoe  the  brighter  stars  to  an  approx- 
imate equality  with  the  feintest  that  can  be  observed  with  sattsfiustory 
precision,  or  to  investigate  the  diiibrence  of  personal  lequation  for  dif- 
ferent magnitudes  by  taking  different  tallies  of  transit-wures,  with  sereen 
off  and  on,  at  the  same  tranrit  In  the  latter  case  Professor  Holden 
points  Offt  the  necessity  {Astran.  Naekr,  2690)  of  ehanidng  the  illumina- 
tion of  the  field  with  the  change  of  screen,  so  that  each  magnitude  may 
show  against  its  customary  degree  of  color  or  brilliancy  of  background. 
Such  screens  may  also  be  used  for  photometric  purposes  when  once 
their  coeflflcients  of  transmission  have  been  determined.  Those  having 
occasion  to  use  them  in  this  way  will  do  well  to  consult  a  i)aper  by  l*ro- 
fessor  Langiey  {Amer.  Journ.  Sc.,  xxx,  210)  on  this  subject.  In  this  it 
is  shown  that  the  effective  transmission  coeflicient-s  are  decidedly  dif- 
ferent  according  as  the  luminous  ima^e  is  au  extended  surface  or  prac- 
tically ai)oint  like  a  star.  In  the  latter  case  there  is  a  central  imago 
surrounded  by  a  sj^stem  of  diffraction  iinafj:es,  into  which  a  lar^^e  part 
of  the  li^'lit  j^oes ;  so  much  so,  that  Professor  Langiey  tbnnd  that  a  screen 
(of  which  one  and  two  thicknesses  transmitted  -47  and  -21  respectively 
of  the  full  light  upon  a  surface)  gave  only  -18  and  -02  for  one  and  two 
thicknesses,  res|)ectively,  when  measured  by  the  brilliancy  of  the  cen- 
tral image  of  a  small  pin-hole  as  a  source  of  light"  (Seienee,) 

The  defining  potter  of  feleseopet.— Quite  a  warm  discussion  has  been 
going  on  in  the  columns  of  the  Obeervatorjf  and  Sidereal  Meseenger  on 
the  relative  merits  of  small  and  large  telescopes  for  the  study  of  plan- 
etary detail  The  controversy  seems  to  have  arisen  from  a  statement 
by  Mr.  Denning  to  the  eflbct  that  apertures  of  from  6  to  8  inches  seem 
able  to  compete  with  the  most  powerfol  instruments  ever  oonstmeted.'' 
(Die  true  stiite  of  the  case  appears  to  be  given  in  a  note  by  Professor 
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Youiijj:  {Observafory,  Viii:  173,  May,  188,5):  <*0n  tht- whole,  I  find  also 
true  whiit  Mr.  Clark  told  me  would  be  the  case  on  tirst  mount in<;  our 
23  inch  imstrument,  that  lean  almoitt  aiirays  nee  icith  the  23  inch  everything 
I  can  see  with  the  9.\  inch,  under  the  same  atmospheric  conditions^  and  see 
■it  hctirr : — if  the  seeing  is  bad,  only  a  little  better, — if  {^ood,  immensely 
better.  The  only  exceptions  are  in  the  case  of  objects  which  require  a 
very  low  power,  lower  than  any  that  cau  be  obtaiiied  with  theeye-pieoes 
of  the  large  telescope.'' 

The  great  JPulkowa  refirnctor. — H.  Stmve  was  chiefly  oocapied  during 
the  year  with  work  iDcidcDtal  to  the  installation  of  the  great  30*inoh 
refractor.  It  was  anticipated  that  by  September,  1884,  things  would 
be  in  snoh  a  state  that  it  woold  be  possible  to  begin  to  observe  with 
this  gigantic  instrument;  but,  owing  to  varions  delays,  chiefly  connected 
with  the  oonstroction  of  the  dome,  it  was  not  nntil  the  end  of  Septem* 
.  ber  that  the  Bepsolds  conld  be  invited  to  come  to  Pulkowa  to  snperin- 
tend  the  work  of  erecting  the  telescope;  this  was  accomplished  very 
successfully  l^y  them  in  about  three  weeks.  Aud  M.  Strove  expresses 
himself  as  greatly  pleased  with  the  ease  with  which  the  telescope  can 
be  set,  with  the  equality  of  the  illumination  on  all  it*  part^  from  a  sin- 
gle lamp,  with  the  accuracy  with  which  the  driving  clock  performs,  and 
with  the  facilities  for  altering  the  telescope  into  a  powerful  spectroscope; 
so  that  this  great  instrument  may  be  regarded  as  the  successful  out- 
come of  tlie  liigiiest  skill  of  modern  art  iu  this  department.  Further 
work  on  the  dome  was  interrupted  by  the  approach  of  winter.  -  -  • 
At  present  the  dome  is  moved  by  hand  ;  it  is  hoped,  however,  that  this 
may  eventually  be  done  by  electricity,  and  that  a  motive  power  will 
thus  be  obtained  sufficient  to  overcome  the  hiodrauces  to  the  rotation 
of  the  dome  arising  from  snow  and  frost.  Prom  investigations  made 
by  H.  Struve  it  appears  that  the  imitiou  of  the  polar  axis  is  correct  to 
a  fraction  of  a  minute,  that  the  change  in  focal  length  of  the  instrument 
during  the  winter  is  but  trifling,  aud  that,  notwithstanding  the  great 
weight  of  the  object-glass  and  of  the  eye-end,  the  flexure  of  the  tele- 
scope is  so  small  as  to  be  practically  insensible.  M.  Struve  proposes  to 
use  the  great  refractor  for  observing  such  double-stars  as  are  beyond 
the  reach  of  the  15  iuch  equatorial,  and  to  undertake  observations  of 
certain  interesting  nebulflB,  as  well  as  spectroscopic  researches  on  stars 
in  cases  where  the  great  optical  power  of  the  instrument  will  make  the 
observations  of  special  value."  {Obtervatcry.) 

"Science"  (vi:  300)  publishes  a  letter  from  Dr.  Otto  Struve  to  Alvan 
Clark  &  Sons,  from  which  we  make  the  following  extract :  '^I  am  asked 
by  the  Government  to  inform  you  that,  in  acknowledgment  of  the  ex- 
cellent performances  of  the  great  object-glass  furnished  for  Pulkowa 
by  your  lirni,  Ilis  Majesty  the  Emperor  has  been  graciously  pleased  to 
confer  upon  you  the  golden  honorary  medal  of  the  cinpin'.  The  value 
of  this  gift  is  enhanced  by  the  circumstance  that  this  medal  is  given 
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very  rarely  and  only  for  quite  extraordinary  merits.  Yoa  and  Repsold 
are  the  fknt  wbo  will  reoeive  it  firom  the  present  Emperor,  Alexander 

III."  -  -  - 

<^  You  will  be  pleased  to  hear  that  with  the  30-inch  refractor  in  good 
nights  all  the  most  diffieolt  doabl^starB  ^ieoovered  by  Bamhiim  with 
the  Washington  reflraetor  ean  be  easily- meaeored." 

lUuminati&n  hy  meant  of  the  eleetrie  light, — ^In  regard  to  the  applica- 
tion of  elee^city  to  illaminating  the  mierosoopes  and  field  of  view  of 
a  large  fixed  instrument,  Dr.  Gill,  of  the  Gape  Observatory,  says: 

'^Electric  illumination  by  small  incandescent  lamps  has  been  applied 
with  complete  success  to  the  microscopes  and  field  of  the  great  theodo- 
lite with  which  the  azimuth  observations  are  made.  The  electricity  is 
supplied  to  the  lamps  from  a  stora^jje  battery,  which  is  charged  dur- 
injr  daytime  two  or  three  times  a  week  by  a  small  Grove  battery.  The 
success  of  the  exi)erimeiit  has  been  complete.  The  whole  arrangement 
is  so  simple,  clean,  and  convenient,  and  the  advantages  to  accuracy  of 
observation  by  perfect  uniformity  of  light,  freedom  from  flicker,  glare, 
and  heat  c^n  only  be  fully  appreciated  after  trial.'' 

Method  of  et^pparting  a  mercury  trough  for  reflection  observations.*^ 
*^Th^  observation  of  the  nadir  has  hitherto  been  almost  impossible  at 
the  Paris  Observatory,  owing  to  the  distorbanoe  of  the  mercury  caused 
by  the  traffic  in  the  neighboring  streets.  Lately,  however,  M.  Oaotier 
has  devised  a  very  simple  arrangement  by  which  this  is  obviated.  The 
new  apparatus  consists  of  two  cylindrical  basins  placed  one  above  the 
other,  the  lower  one,  which  contains  the  sapply  of  mercury,  having  a 
slightly  larger  diameter  than  the  upper.  The  bottom  of  the  lower  basin 
is  pierced  at  its  center  to  admit  a  screw  which  projects  in  a  vertical  di- 
rection into  the  inside  and  is  fixed  in  that  position.  A  cylinder,  fixed 
as  an  axis  to  the  bottom  of  the  smaller  basin,  is  tapped  to  fit  the  pro- 
jecting screw,  and  thus,  by  turning  this  basin  round  its  axis,  it  can  be 
raised  or  lowered  in  the  larger  vessel  so  as  to  obtain  a  8ui)ply  of  mer- 
cury in  it  (by  means  of  an  opening  provided  for  the  purpose)  sufficient 
for  observation,  whilst  the  oscillations  of  the  ground.  Admiral  Mouchez 
states  in  the  paj^er  before  us,  are  completely  counteracted  by  the  *demi- 
flottage'  of  the  second  basin.^  {Observatory.) 

Haugh^sprintitw  ch  ronograph. — At  the  Ann  Arbor  meeting  of  the  Ameri- 
can Association,  Professor  Hough  read  a  paper  on  the  printing  chrono- 
graph that  he  has  invented.  He  has  given  a  description  of  the  instru* 
roent  in  his  report  as  director  of  the  Dearborn  Observatory  for  1885.  The 
instrument  is  designed  to  print  on  a  fillet  of  paper,  minutes,  seconds,  and 
hundredths  of  seconds,  indicated  by  the  dock  which  controls  it,  at  any 
instant  that  an  observing  key  is  closed  by  the  observer's  finger.  The 
.  impression  is  made  from  the  surface  of  three  continuously  running  type 
wheels,  the  swiftest  of  which  revolves  once  per  second.  The  recent  im- 

*£uU.  Attrem,,  8 : 649;       (ftbstr.),  Eng.  M^ckan,,  42 : 488. 
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I)rovenient8  consist  iu  engraved  type  on  the  face  of  the  wheels  in  i)lace 
of  the  rubber  ones  used  at  first,  and  of  the  substitution  of  a  direct  blow 
by  an  electro-magnet  upon  the  type  wheel  fillet,  thus  making  the  appa- 
ratas  maeh  more  light  and  compact  than  the  old  form.  The  mean  of 
the  seconds  and  hundredths  may  be  1:aken  directly  on  the  tillet  without 
transference  to  book  s.  Piofeaaor  Hough  statOB  that  the  initrameDt  has 
proved  perfectly  reliable. 

FUxwre  itf  fraiMif  t jMlnmMiitt.— At  the  same  meetiDg  of  the  Americaii 
Association  a  paper  was  preseDted  by  Professor  Harkness  on  the  gen* 
era!  subject  of  the  flexure  of  transit  instruments.  Professra  Harkness^ 
thorough  ittTCStigation  of  this  sulject  has  just  been  published  as  Ap- 
pendix m  to  the  Washington  Observations"  for  1882. 

Optical  icorlc^  of  Feil  &  Mantmn, — We  learn  from  VAsironomie  that 
M.  CharleJ^  Feil  has,  alter  some  years'  absence,  returned  to  the  active 
management  of  his  celebrated  manufactory  of  oi>tical  glass  in  Paris,  the 
new  firm  being  ^'Feil  pereet  Mantois."  M.  Feil  is  grandson  of  M.  Gui- 
nandfthe  founder  of  the  house  in  1827.  The  new  firm  succeeded  in  ob- 
taining a  crown  disk  of  the  requisite  size  for  the  Lick  36-inch  glass, 
having  already  furnished  to  MM.  Henry  the  disk  for  the  30-iuch  objec- 
tive for  the  Nice  Observatoiy. 

JfiorouMfor.— Mr.  Ohandler  contributes  to  volume  11  of  the  Memoirs 
of  the  American  Academy  a  valuable  paper  on  the  Square-bar  mi- 
crometer.*' 

MI8CBLLANEOU8. 

Astronomical  prizes. — The  Lalande  prize  of  the  Paris  Acadhnie  des 
/Soiencea  has  been  decreed  to  M.  Thollon  for  bis  great  map  of  the  solar 
spectrum.  This  map,  which  has  so  far  demanded  four  years  of  uninter- 
rupted work,  extends  from  A  to  h,  and  contains  3,200  lines,  000  of  which 
M.  Thollon  has  been  able  to  identify  as  of  telluric  origin.  The  Damoi- 
seau  prize  is  reserved,  no  memoir  having  been  offered  for  it.  The  sub- 
ject proposed  is  the  same  as  in  former  years— a  revision  of  the  theory 
of  the  satellites  of  Jupiter,  a  discussion  of  observations  with  special 
reference  to  the  direct  determination  of  the  velocity  of  light,  and 
lastly,  the  construction  of  particular  tables  for  each  satellite.  The 
Yalz  prize  has  been  awarded  to  Dr.  Sporer  for  his  researches  on  sun 
spots,  his  discovery  of  the  striking  relationship  between  the  distribu- 
tion of  the  spots  in  latitude  and  the  epochs  of  their  maxima  and  minima 
receiving  siiedal  notice.  (Nature,) 

The  award  of  the  Draper  medal,  made  for  the  first  time,  was  most 
appropriately  bestowed  on  Prof.  S.  P.  Langley,  of  Allegheny,  for  bis  re- 
se  in-hes  and  discoveries  in  solar  radiation. 

The  Warner  i)rizes  awarded  in  1885  were  two.  of  $200  each,  to  Mr. 
E.  E.  Barnard,  for  the  discovery  of  Comet  18Sn  II,  and  Comet  e  1885, 
and  two,  of  $200  each,  to  Mr.  W.  R.  Brooks,  for  the  (li  ^(  overy  of  Comets 
1885  III,  and  1885  V.   Mr.  Warner  lias  just  given  four  prizes,  aggre- 
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gating  $450,  for  essays  on  the  remarkable  "  red  sunsets"  which  have  been 
prevalent  during  the  past  few  years,  and  medals  have  been  awarded 
to  a  number  of  other  competitors.  The  total  amount  that  has  been 
awarded  by  Mr.  Warner  for  astronomical  j)rizes  since  1880,  inclu<lin^  a 
small  amount  for  the  expenses  of  Judges,  is  $3,750.  The  Warner  cuiuet 
prize  is  continued  from  March  1 , 1886,  to  March  1, 1887.  It  is  reduced  to 
$100,  bat  i&  open  to  the  world. 

On  the  apparent  increoie  of  9ize  of  the  sun,  moon,  arid  constellations 
tchen  seen  at  the  horie&n*    {From  the  Bulletin  de  VAcad^iie  royale  ' 

Belgique,) — ^'The  apparent  increase  of  the  diameter  of  the  sun 
iff  BOOH  is  ovdiDarily  afctributed  to  the  elliptieal  form  of  the  oelee* 
tial  sphere.  Aooordisg  to  the  aothor  this  ezi^anatkni  was  giTon  as 
early  as  the  eleventh  oentniy  in  the  Opticsof  Alhasen.  Bat  by  ezpeii> 
mentSy  comparing  in  a  dark  room  the  distances  of  two  eleotrio  sparks 
at  the  beight  of  the  eye  and  near  the  ceiling,  M.  Stroobant  was  led  to 
the  conclusion  that  any  object  seen  in  the  zenith  appears  only  eight- 
tenths  as  large  as  when  seen  at  the  horison.  Bat  there  is  another  fte- 
tor  which  should  be  taken  into  accoant,  that  is,  the  variable  brightness 
of  the  star.  The  author  thinks  that  a  special  study  should  be  made  of 
these  very  ioterestiug  physiological  pheuomeua.^  {BuU.  Astron,^  April, 
1885.) 

Sajfinilunfj  populaerer  Astronomisclie  Mittheihnujen. — The  eminent  di- 
rector of  the  Ucrlin  Observatory  HerrFoerster,  has  collected  in  this  vol- 
ume a  weries  of  scientilic  notices  of  a  popular  character,  which  have  ap- 
])eared  since  l.S8()  in  successive  volumes  of  the  official  calendar  {Normal- 
Kalencler}.  It  contains  a  clear  exposition  of  the  state  of  our  knowledge 
of  the  fixed  stars,  their  distances,  and  their  distribution  in  space ;  an 
article  upon  the  limits  of  our  perceptions  of  celestial  objects  ;  some  in 
teresting  remarks  upon  the  auroras,  the  zodiacal  light,  and  the  recent 
eometjs.  In  reviewing  these  notices,  we  are  struck  with  the  multiplicity 
and  the  importance  of  the  problems  offered  us  by  modem  astronomy, 
and  are  tempted  to  ask,  with  Berr  Foerster,  if  the  number  of  those  at 
work  at  these  problems  is  not  becoming  too  small  for  the  task. 

An  index  to  OBtranomioal  Uteratmre^Tb^  need  of  some  systematic 
index  to  the  eurrent  litoratore  of  astnmomy  (to  say  nothing  of  the 
desired  eztensimi  of  the  Boyal  Society's  catalogne,  or  the  completion 
of  Houzeau^  work)  is  more  strongly  felt  year  by  year ;  and  the  dpculty 
is  aggravated  by  the  poor  and  insufficient  indexes  fomished  with  most 
astronomical  publications.  General  periodical  literature  isi)rovided  for 
by  Poolers  Index,  which  is  kept  up  to  <late  by  the  Co-operative  Index 
to  Periodicals;  and  a  committee  of  the  American  Association  on  index- 
ing chemical  literature  reports  each  year  favorable  progress.  It  seems 
highly  desirable  that  some  similar  co  operation  should  be  organized 
^moug  astronomers. 
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Following  is  a  list  of  the  principal  books  of  the  year,  compiled  largely  from  th© 
excellent  Naiura  NovHates  of  K.  FrietUiinder  &  Sohu,  Berlin.  Reprints  from  trans- 
actions and  periodioals  are  frequently  included.  The  prices  quoted  are  in  Germaa 
marks  (4  mariEs  equal  to  f  1,  yery  nearly),  Mid  are  those  giTea  by  FriedMnder. 

Acta  Matukmatica. — ^Zeitschrifti  hersg.  v.  G.  Mittag-Leffler.  Bd.  5.  Stockholm, 
1885.   4to.  12 

 Same.  Bd.  6.  IS 

Apdbbmbs  at  the  oompUmantaiy  dinner  to  Dr.  Beqjamin  Apthoip  Qonld.  ICay  6^ 
1885.  Lynn,  1885.  40  p.  8to. 

Aunr  (6.  B.). — Gravitation;  an  elementary  explanation  of  the  prinoipal  perturba- 
tions in  the  solar  system.    2  ed.    London,  1885.    186  p.    8vo.  7.80 

Albrkcht  (Th.). — Be«tininuingen  der  Lange  dea  Secuiidenpendels  in  Leipzig,  Dres- 
den u.  deui  Abrahamachacbt  bei  Freiberg,  in  den  Jahreu  1869-71  ausgeftibrt. 
Berlin,  1885.   4to.  & 

Almanaoh  de  lH>bservatoiie  royal  de  Bmzenes.  Ann4e  52, 1886.  BrazeUesy  1886. 
374  p.   16mo.  1.60 

Ambricait  Academy. — Memoirs  of  the  American  Academy  of  Arts  and  Soienees.  Cen- 
tennial volume.    (Vol.  xi,  part  2,  No.  1.)   Cambridge,  1885.  4to. 

— — —  Proceedings  of  the  American  Academy  of  Arts  and  Sciences.  New  series, 
vol.  12.    (WlioloHcricH,  vol.20,  from  May,  18*^4,  to  May,  l-^-C).)   Boston,  18f^5.  8vo. 

American  Association. — Proceedings  of  the  Americuu  Asijociation  for  tbo  Advance- 
ment of  Science.   Philadelphia,  1884.   Vol.33.  Salem,  1885.   95+  736  p.  Sro. 

AMBRICAH  AamoNOMiOAL  SodBTT.^Papers.  No.  1.  Brooklyn,  1886.  32  p.  Svo. 

Ambrican  Ephbmbbxs  and  Naatioal  Almanae  for  the  year  1886.  let  ed.  Waahing- 
ton,  1885.  519p.+  4to. 

Ambrican  Ephemeris. — Astronomical  papers,  prepared  for  the  use  of  the  American 
EphemoriH  and  Nant ical  Almanac.  Vol.  II, parts  3, 4.  Washington,  1885.  p.  107- 
258,  with  H  plates.    4to.  •  ,7.50 

Cont. :  Newcomb  and  Michelson,  Measnreeof  the  velocity  of  light,  made  1880-'82. 
Aatranomieal  papers,  prepared  for  the  use  of  the  Amertoao  Ephemeris  and  Naa- 
tieal  Almanac.  VoLni,  parte  9,3,4.  Washington,  1884.  p.  901-371.  4to.  10 
Cont. :  Hill,  Lnuar  inequalities  dne  to  the  eUiptioity  of  the  earth.  Newcomb, 
On  the  motion  of  Hyperion.  Hill,  Lunar  ineqnalities  dne  to  the  action  of 
Jupiter. 

American  Journal  of  Mathematics.    Vol.  i-vi.    (Vol.  i  very  rare.) 

Amkricax  Philosophical  Society. — Early  proceedings,  from  1744  to  1838.  Com- 
piled by  one  of  the  secretaries,  with  full  indexes  and  phototypic  illustrations. 
Philadelphia,  1886.  875  p.  8to.  26 

Ahaltbt  (Tha),  including  the  proceedings  of  the  **  Society  of  Public  Analysts."  Ed. 
by  G.  W.  Wigner  and  J.  Muter.    Vol.  10  (19 mw.).  London,  1885.    Roy.  8vo.  G.GO 

Abnalen  (Mathomatische).  In  Verbindung  m.  C.  Neumann  begriind.  d.  R.  F.  A. 
Clebsch.  Hemg.  v.  F.  Klein  u.  A.  Mayer.  Baud  25  (4  Hefite).  Leipzig,  1885. 
8vo.  20 

 Same.    Band  26  (4  Helte).    Leipzig,  1886.    8vo.  20 

Abbaixs  da  Bansn  des  Longitndss.  TnmMiB  Ihits  k  PObscmtMre  astronomiqne 
de  Montsooria  (Section  navale)  at  M4moiics  divcra.  Tome  m.  Paris,  1886.  0 
4606  p.  4to.  91 

Abkalvs  Nonvelles  des  Math^matiqnes.  R^.  p.  CMrono  ^  Brisse.  Annte  1885. 
(S<^rie  V,  tome  4)  on  12  nrs.    Paris,  1H85.    8vo.  15 

Animals  of  mathematics,  ])uro  and  apjdied.  Edited  by  O.Stone  and  W. M.  Thornton. 
University  of  Virginia.  Year  2  (6  nrs.),  1685.  4to.  10 
Continuation  of  the  "Analyst,"  formerly  published  by  J.  C.  Hendricks. 
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AxNUAlfiE  da  Bureau  des  Longitudes  pour  rann^e  1886.    Paris  [1886?].    904  p. 
4to.  IlltNtr.  1.7«> 
Cont. :  F»y«,  Let  IS  ToinadM  dw  S9  et  90  Mai,  1879,  anx  fitate-UDis. 
Anuario  del  Obeemloiio  Astnmomioo  naoiooal  de  Taonbaya  pan  el  aAo  de  1885. 

Mexico,  1884.  12mo.  12 
Astronomical  B»hbtxb.— Vol.  23.  Year  188&  (12  nn.).  London,  1886,  7+300  p. 

Svo.  l-i.nO" 
L'ASTRONOMIE.  Revue  mensuelled'Astronomie  populaire,  de  M^t^rolugte  et  de  I'hy- 

nqnedn  Globe,  publ.  p.  C.  Flammarion.   Annte  4,  1885  (12  urs.).   Patie,  1885. 

488  p.  Imp.  8^0.  niaatr.  12 
Am  deU»  B.  Aeoademia  del  Linoei,  1883-^84.  Menorie  della  Claaae  di  Soienae  daiohe,. 

matematioho  e  naturali.   Vol.  17.   Roma.  18-^4.   60-|-619  p.   4to.  34 
Cont. :  Dembowski,  Misure  miorometriche  di  Stelle  Doppie  e  MaUiple,  ittXt/t- 
negli  anui  1^52-78.    Vol.  ii. 
fiXCKLUXD  (O.).— Ueber  d.  Anwendung  eiuer  von  P.  Tschobyschew  vorge«clilageuei> 

Interpolatiouamethode.  (St.  Petersb.  Acad.)  1685.  30  p.  Roy.  8vo.  1 
Bakhutzsn  (H.  O.  Tan  de  8ande).— UDtenochuiigen  liber  die  BotatlonHeit  de» 

Plaiieten  Mars,  nsd  liber  Indenmfen  aeiner  Fleelu.  Ann.  d.  Stemwarl.  in  Lel> 

den  7.  [1886.] 

Ball  (R.  &).— Tlie  story  of  the  beftvens.  London,  1885.  544  p.,  16 pL,  90  woodcuts. 

8vo.  :^T(> 
BsfiLiN.    AstriiiuMuiscb-Kfodiitische  Arbriteii  in  den  Jahieu  1883-'84,  hersg.  v.  kgl. 
geoiliit-lnHt  itui  2U  Berlin.    Berlin,  1865.    4to.  13.50 
Cont. :  Beotimmuogen  der  Lfingendiflbiensen  Berlin-Swinemttude,  Kiel-Swine- 
mttnde,  Swioemlinde-Kdnigaberg,  K5nigBb.-Wanchao  u.  Berlin-Warsoban. 
BOBDDICKBS  (O.).— On  the  ohanges  of  the  radiation  of  heat  from  the  moon,'daring- 
the  total  eclipse  of  1884,  October  4,  as  measured  at  the  observatory.  Birr  Castle. 
Sc.  Trans.  Roy.  Dub.  Soc.  vol.  H  ('>h),  p.  2  pi.  (l^'"^."..) 

BoLETiN  <le  la  A<'iub'nua  Nacional  de  Ciencian  «'n  Cordoba  ( Keimblica  Argrntiua). 
Tonio  VI,  etitrejra  I.    Bii.  noH  Ayres,  1884.   p.  :i.")l-ril(),  4lM>4.   p.   Koy.  8vo.  4 
Cont. :    Doeriug.  O.,  Observat.  m6t6orol.  faitos  ii  Cordoba  pend.  Pa.  1863. 
Knopf,  O.,  Determinaddn  de  la  latitnd  de  alg.  lugares  de  la  Bepdbl.  Argen> 
tina.  Peter,  B.,  Informe  a.  las  Obserrao.  del  paso  de  Venns,  praot  p.  la  Co- 
misidn  Astron.  Alemana  en  Bahia  Blanoa. 
BOLTOM  (fiLC.).— Catalogue  of  scientific  and  technical  periodieals  1665-1891,  in  al( 
langnages.    Washington,  1885.    78:?  p.  Roy.Svo. 
5,100  titles  of  scientilic  periodicals. 
BoRDRAUX  0B8KKVATOKY. — Auuales  de  rObservatoire  de  Bordeaux,  publ.  p.  Rayet. 

Tome  I.  Bordeaux,  1885.  4to.  85- 
Begwk  (A.D.)  and  WmruiHAi/nn  (A.  G.).— Annnlar  eoUpse  of  the  snn,  Mareh  15* 

16, 1886.  (Wash.  Obsns.,1889,  Appin.)  Washington,  1855.  34p.,  1  ^  4to. 
BoLUTUr  Abtronomiqub,  dirig6  p.  Tisserand,  G.  Bigourdan,  O.  Callandrsan  et  R. 

Radan.    Ann<^e  2,  l>J8ri  (eu  12  livrais).    Paris,  188').    till  p.    8vo.  16- 
Bulletin  des  Sciences  Mathdinatiques  et  Astronomiques,  r<^dig.  j).  Darboox,  Houel  et 
Tannery.    Ann^e  1885  (S6rie  II,  tome  9)-    Paris.  1885.    Koy.  8vo.  18 
Bulletin  hebdomadaike  de  I'Association  Scieutitique  de  France,  Ibnd^  p.  Le  Ver- 
rier.  pabL  a.  la  dir.  da  prtfsident  de  la  Soei^t^  Annte  1886.  (Stfrio  II,  tomes  10 
et  11.)  Paris,  1885.  8vo.  IT 
Bkbdichin  (TB.).— Revision  des  Taloors  nnmMqoea  do  la  fbroe  rtfpnlslve.  Moseoa« 
1885.    36  p.    8vo.  1.50 

 Qnelqnes  formules  de  la  th^orie  des  Combtes.    Moscon,  ltt84.    14  p.    8vo.  I 

 Siir  If  s  tete.s  des  Coul^te.s.    Moscon,  1885.    8  p.,  2  fig.    Svo.  O.tiO 

-    ■     Sur  la  grande  Com^te  de  1811.    Moacou,  1885.    12  p.,  1  pl.    8vo.  1 
Snr  lea  oscillations  des  Jets  d'6misBion  dans  les  Com^tes.   (Moeooa,  Ball.  d. 
Nat,  1885.)  25  p.,  1  pi.  8to.  IJ» 
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Oavb  c»t«1oguc  of  4,810  Stan  for  1850.   [London,  1884.]  174-215  p.   Roy.  ?vo. 
Oarrington  (R.  C  ).— Charts  of  circumpolar  stan.  T«n  obarto,  p«bUthed  bj  the 

Met<*orological  Office.    London,  188.5.  Fol. 
Cbll^rieb  (G.  ).  — Coucours  national  de  CompensatLon  doa  Chiononi^kres  pour  lee  Tern- 

p^ratnxM.  M^thode  de  Olaaneioent,  Calcnl  dea  Bidletiiia  «l  Etude  niuaMqae  de 

I'enwiirieoondairedeCoiBpeiiaatioB.  GeB^7e»1886.  ATeolSpl.  Bo7.4to.  1i 
'Cbaubbrs  (O.  F.).— Hints  on  the  construction  aod  equipment  of  obmvatotiea  fat 

amateurs  (ill.).   Nature,     :  iyCy-m  (iH^i^). 
Chandler  (S.  C.)t  J'* — On  tbe  square  bar  miocometer.   Mem.  Am.  Aoad,t  11 :  158-77 

(1885;.  \ 
CHAT7VKHKT  (W.).— Sphefieal  a^  praetieal  aetrooomy  (UnivenUj  editlim>.  WUk 

an  appendix  on  the  metliod  of  leaataqnaiea.  6tiied.,ieTiMdandeoiieoted.2To]a. 

Philadelphia,  1885.  8vo.  34 
Chicago  Astronomical  Society.— Annual  report  of  the  board  of  directors,  to- 
gether with  the  re{R>rt  of  the  director  of  the  Dearborn Observatoiy,  1865.  Chioage, 

1865.    IG  p.,  2  pi.  8vo. 
<SmL  BV  TUBS.— Bevne  popolaiM  d'Aatronomle  et  d^  M^Kotetogia.  Anato  188ib 

BrazelleBi  1885.  8vo.  8 
Clapke  (H.W.).— The  Sextant,  London,  1885.  44  p.  16mo.  2.20 
CucRKE  (Agnes  M.).— Popular  hiatory  ef  aatRooamy  during  tke  nineteentli  eentuiy. 

Limdon,  1«85.  480  p.  8vo.  13 
COFFIM  (J.  H.  C). — Reports  of  observations  of  the  total  eclipse  of  the  sun,  August  7, 

1809,  made  by  parties  under  the  genend  diieotioB  of  PtolL  J.  H.  0.  Ooiln,  U.  &  V., 

SiqMrtatendent  of  the  Amerioan  Ephemerla  and  Kautloai  Almanae.  [  Waahington, 

18.S.->.]    24-ir,8  p.,  10  pi.  4to. 
COMPTKs  RENDU8  helxlomadaires  dos  Stances  de  PAcad^niie  des  Sciencts.  Ann^ 

1885.  (Tomes  100  et  101  en  52  nrs.)  Paris,  1885.  4to.  2y.50 
CONFBRENCE  (luternational)  held  at  Washington  [1884]  for  the  purpose  of  fixing  a 

prime  meridian  and  a  uniform  day.  Protoeola  of  the  proeeedinga.  Washing- 
ton, 1884.  819  p.  8vo. 
COMFABSNCR  internafionalo  tenue  h  Washington  pour  I'adoption  d'lm  promirr  m^ri- 

dien  unique  ct  d'uue  heure  universelle.    Ootohre,  1884.    Proo^verbaux  des 

S6aoces.   Washington,  1884.   216  p.  8vo. 
OoinuiBaaxron  dxs  tuips  ponr  Pan  1887.   Paris,  1885.  M-808+I27  p.  8to. 
€bawvobd  (LotdV^Deteimlnationa  of  longitude  and  lalitude  during  the  Maoritina 

Expedition,  1874.  Dun  Echt,  1885.  12+519  p.,  2  pi.  Roy.  4 to.  25 
Dbmbowski  (E.)  — MiHuremicrometriohe  di  BtcUeDoppiee  Multiple  fatte  negU  Anni 

1862-78.    Vol.  n.    Roma,  1886.   4to.  34 

 .    Same.    Vol.  i.    1883.  22 

DtMBBBGK  (W.).— Harkiee  Obssmtory.  (From  "The  Obismtory''  1881.)   8  'p. 

rtVO^  1 

.  Observations  and  researches  made  at  the  Hdng'<Kong  Obserratoiy  in  the 

voar  1884.  Hong-Kong,  1885.  '21H  p.  fol.  10 
DooLiTTLK  (C.  L.)- — A  treatise  on  practical  a8tronomy|as  appUed  to  geodesy  and 

navigation.    New  York,  1885.    10-{-642  p.  8vo. 
DoBLDr  SooaBTY  (Royal).— Seientille  trsnaaotiona.  VoL  llt,p.  1-0.  Dublin,  1881* 

'85.  300  p.,  5  pi.  4to.  16 
DiTN  EcHT  Observatory,  publications.    Vol.  nr.    Mauritius  Expedition,  1:?74. 

Division  XL    Determinatiooa  of  longitude  and  latitade.   Dun  Eoht,  1885.  12+ 

519  p.,  2  pi.  4to.  25 
DuN^R  (N.  C. Sur  les  ^toiles  k  spectres  de  la  troisi^me  slamn.    Stockholm,  1885. 

137p.,lpL  4to. 

DUHSOfK  OBaMnrATOHT.~AatsonoMf  enl  obsaryationa  and  icasawhes  made  at  Dunrink, 
the  observatory  of  Trinity  College,  Dublin.  Published  by  B.  8.  BulL  Fart  5. 
DubUn,ld84.  S44pb,8pL  4to.  13 
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Dupuis  (H.)  — Tables  de  Logwiibmea  k  einq  IXeimAkft,  d'aptte  J.  de  TAlwdii. 

PariH.  Ifi?!-).    44-230  p.    12mo.  2 

DUPUIS  (J.)' — Tables  de  Lojjarithmes  a  sept  tKSciniaU's  d'apr^*  Breuiiktir,  CftUet,  Vdga, 
&c.   iiklit.  8t^r6otype.    lu.  tirage.   Paris,  idtio.    i2+5tiU  p.   6vo.  7.00 

EcMMMMaE  (C.  U  p.).— Neae  Sternkarle.  Nwi  bMrb.  v.  W.  Soldau.  9.  Anfl.  Gi«- 
sen,  18e&.  Fol.  lithogr.  in  Carton.  4 

Bsrar CT. H. E.>.<-»Klflaittntary  star  atlas;  a  seriMof  12  simple  star  mapn  with  de- 
scriptive lettec^^MM.  Preface  by  J.  Westwood  Oliver.  LondoDi  1885.  Aoy. 
Hvo.  1.70 

Eu&oPAiscHK  GRADMS8SUMO.— Astrooomiscb-geodatisobe  Arbeiten  liir  die  euro> 
pttaeliB  GadmiMnig  im  SSaigr.  aaciiaMi.  AMailff.  iii.  Die  ailMiioaiiaetMii 
Arbaiten.  Anagefllhrt  miter  Leitong  t.  C.  BtoIum,  bearbelt.  v.  Th.  Albraoht. 
HtftS.   Berlin,  1885.  4tO. 

 .   Same.    Heftl.    1P^^3.  10 

Fayk  (H.). — Sar  I'Origliie  dii  Monde.  Theories  ceamog^qaee  des  Anciena  et  des 
Modemes.    Pahs,  1684.   ^260  p.,  22  I^^g.   8vo.  .  4.60 

FttMWW  (F.).^AalMMi7  ftr  begiuMnb  New  Yeik,  lfl66w  Ittp.  Itea.  Olaa- 
trated.  3 

Fischer  (A.  I.. ).— Die  Sonnenflecken  nnd  dee  Wetter.  Baft  4.  BeoliaektangeB  seit 
1  Jnlt  1883.    Erfnrt,  1885.   Sn,  *  1.60 

 .    Same.    lit' ft  1-3.  .5 

Flammarion  (C). — Contemplations  scientifiqnea.  (Serie  i.)  4  6Uit.  Paris,  1865. 
liH-456p.   Vkaa.  3.50 

 Lee  MerreiUee  o^leateaT  Lectiuee  dn  Seir.  8  ddit  Paris,  ISSSL  (H-aW  P* 

aveo  67  vign.  et  2  cartes.    12m o.  2.20 

FoBSTBR  (A. ).— Studien  znr  Kntwioklangqgeecbiobte  des  SonnensjFSleBis.  Stuttgart, 
1885.    8-1-60  p.,  5  Fig.    «vo.  2.tK) 

FOKST]fR(W.). — PopuliureMittbeiluugeu  zum  astrouoiuiscbeu  TbeiledeskuuigLpreue- 
sisehea  NonnalkaleiMlersllir  1886.   Berlin,  1886.   8vo.  1 

FOmtbb  and  LBBMainr  (PO.—Die  TedbiderUelien  Taftfai  des  astronomiaoben  and 
cbronologiscben  Tbeiles  des  kfolgl.  ^enssiseben  Konnalkalendeis  fHr  1888.  Ber- 
lin, 1HH5.    8vo.  5 

FOBTSCHRITTK  (Die)  der  Astronomie  1885.  (Kr.  11.)  Ked.  U.  J.  Klein.  Koln,  1885. 
6to.  L80 

Fbite  <H.).~Die  Soniie.  ZUrioh,  1886.   38  p.,  1  Tfl.  4to. 

Gaub  (J.  O.).— Uebaieiebt  fiber  die  Babn^Elemente  der  seis  dem  Jabie  1860  erseblfr' 
aenen  Cometen,  sowie  ilber  neo  berecbnete  oder  vcrl>esserto  Babnen  TOO  CosKeten 
der  frHheren  Zeit.    ,l«fron.  .VocAr.,  112  :  l-2<>;  113:  .^»r>  (lHH->). 
Gadss  (F.  G.). — FUufstellige  vollaUindige  logaritbmiscbe  uud  trigouometrisclieTafeln. 

23.  Anfl.    Halle,  1885.   8vo.  % 
QmMSMorvm  (H.).— Unden6gelse  af  Pavallaxen  af  en  Bljeme  i  den  store  BJQm  eg 
nogle  BenuerkningiT  om  det  dertil  anvendte  Mikrometmr.  Cbristiania,  1886.  19 
p.,  1  Fig.  8vo.  0.70 
CbORXAi.B  di  Science  nafnrali  I'd  economiohe,  publd.  d.  Rocietii  di  Soicnzo  nutnrali 
ed  economicbe  di  Palermo.    Vol.  16,  188a-'84.     Palermo,  1884.   245-(-2U3  p 
4to.  16 
Confc. :  Di  BtsAm,  &  aHri  toiU  d.  Titanio  inftrlors  di  Bieilia.  Oavdaai,  8. 
alenne  flgors  ottennte  p.  elettiolisi.   Ricoo,  Biassnnto  d.  osservasiont  astro- 
fisioke  iolari  esegnifee  nell*  Oimervatorio  di  Palermo  nel  lTi82.    Zona,  Coordi- 
nate f^eograflcbe  e  costmatone  di  una  grande  meridian*  a  tempo  vero  e  medio 
in  Castiglione  Etneo.    .    .  . 
OOBS  (J.  £.).— A  catalogue  of  known  variable  stars,  witk  notes  and  observations. 

Dublin,  1884.  8vo.  8 
—  A  ealalogoe  of  sospeeted  variable  stac^,  witk  notss  and  obearvaliODa.  Dublin 
(noe.B.lr.  Ao.),1886.  8vo.  8 
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QoULD  (B.  A.)* — ^Resaltados  del  Obeervatorio  Nactonal  Argentino en  C6rdolMU  Vol.  3, 

ObKervariones  <lo  Zoiias  iVhTio  187!i.    Buenos  Aires,  1884.    510  p.    4to.  25 
ResiiltadoH  del  Observaturio  Nacional  Argentino  en  C6rdoba.    Vol.  7, 8;  Cata- 

logo  de  laa  Zonaa  li^telarea.    Cordoba,  ldd4.  4to. 
Grubb  (H.). — On  »  m&w  form  of  oqiuit<wial  tetoooope.    Dublin  (Roy.Soo.),  1884. 

4to.  iUatlr.  8.60 
Grubt.— Le^ona  d'Aitvoomnie.    BMao^on,  1886.    Volnaio  lllihogniplii^  de  968 

4to.  16 
Gyld£n  (H.)- — Grunddragen  af  en  eukel  luetbod  att  losa  atakilliga  problem  i  <leu 

aualyti»ka  mekauikeu.  (Stoekholui)  1664.  24  p.  8vo.  1.50 
Hale.(A.).— Tlieorbitoof  ObflconandTitenia.  (Waah.ObonB.,  1881,  App.  i.)  Waoh> 

ingfeon,  1886.  S3  p.  4to. 
 Orbit  of  the  satellite  of  Neptune.  (Weeb.  Obnw.,  1881,  App.  n. )  WaabingtoUy 

1885.    27  p.    4 to. 

 The  orbit  of  lapetua.  (Waab.  Obsns.,  1882,  App.i.)   Waahiugtou,  1885.  82  p. 

4to. 

Habv^ard  Cou^mk  OnnKTAiaRT.— Annate  of  tbe  AMionomleal  Obeervatoiy  of  Har- 
vard College.   Vol.  XIV,  in  2  parts.   Cambridge,  1886.   512  p.  Roy.  4to. 
Catalogue  of  1,213  starB.   Cambridge,  1884.    7-f93p  4to. 

-  Report  r40th  Huuual)  of  the  director,  bf  Edward  C.  Pickering.  December  3, 
1885.   Cambridge,  1886.    13  p.  8vo. 

Hkmbici  (J.).— Die  Erfonohuug  der  Schwere  dnrob  Galilei,  Hqygene,  Newton  ala 
Gmndlage  der  rattonellen  Kinematik  n.  Dynamik  bistoriMb>didaktiaeb  darge- 
Btellt.  Leipzig,  1885.   40  p.,  6  Fig.   4to.  1.80 

VON  Heppku<}KK  (J. ). — Ufbcr  (lit>  Vi-rscliifbiiii^  <1i'h  Vercinigniigspnnktesder  Strahlen 
b«'iiii  Durcbgani^o  «mii»'h  .StralileultiiHclu'lH  moiiochroniatischen  Lichtos  dnrch  ein 
Prisma  mit  gerader  DurchHiclit.    Wieu,  1865.    27  p.,  2  Uolzttchu.   8vo.  0.50 

— -  Ueber  Krttmmnngsreisnebe  nnd  Oiaperaion  von  Piiemen.  Wien,  1886.  40  p., 
SHohsachn.  8vo.  0.b0 

Hkrz  (N.). — Entwicklnug  der  sturenden  Kriifte  nach  Vielfbohendermittlwen  Anoma- 
lien  in  iiid«'peudent(»r  Form.    Wieo,  1885.  4G  p.    8vo,  0.80 

—  jjieben.Htollige  Lo|;aritlinien  der  trigonometrischen  Fuuktionen  fiiv  jede  Zeit- 
aecunde  des  <^uadraut43u.  Zum  aatrouomiachen  Oebraacb.  Leipzig,  1885.  8vo.  4 

HiLDKbBBlliBB  (L.).— Alphabetiaobea  Yemiebniaa  der  aiob  in  J.  8chmidt'a  Mond- 

ebarte  beflndliehen  Oliljeete.  Odeaaa,  1885.  10  p.  8vo. 
Hlu.(G.  W.).— Determination  of  the  inequalities  of  the  moon'o  motion,  which  ara 

produced  by  the  figure  of  the  earth  ;  a  aupplenient  toDelaunay'a  Lunar  TlMory. 

Aitran.  Papers  Am.  Ephem.,  3  :  205-:i44  (part  2,  1884).  8 
■        On  certain  lunar  inequalities  due  to  the  action  of  Jupiter  and  diaoovered  by 

Mr.  E.  Neiaoii.  Saliva.  Paptn  Am*  ii^pikaai.,  3:  377-303  (part  4, 1886). 
HoLDKK  (E.  8.).— An  aoeonnt  of  the  progreaa  of  aatronomy  in  tbe  year  1864.  {Vnaa 

the  Smithsonian  Report  for  1884.)   WaaUngton,  1885.    55  p.  8vo. 

 PnblicationHof  the  Washburn  Observatory.  Vol.  ill.  Madi8on,ie>*5.  i:v.>  p.  >*vo. 

 Report  of  Eclipse  expedition  to  Caroline  Island,  May,  1883.   Mem.  A'al.  Acad. 

2:  16-146  (1884). 

Hoi7ZBAU(J.  C.).— Paaaage  de  Vdnua  du  6  D4e.  1882.  Fartie  I:  Ezpoa6  dee  r6- 
aultata  dea  obaervationB  faites  anx  Stationa  Belirea,  k  Paide  dWUemMraa  ^  fo- 
yers in6ganx.    Brnxelles,  1884.       p.  4to.  4 

HuGGiNS  (W.).— On  the  corona  of  tbe  son.  (Bakerian  lecture.)  Frootfi^ngt  Eojful 
iSooMty,  39:  108-135.  (1885.) 

HuYGHBMS  (Chr.).— Trait4  de  la  Innitee  aveo  un  dkeonta  de  bi  onnae  de  la  peaan* 
teur.  (New  edition  of  tliia  extremely  rare  and  atiU  very  valuable  book  by  W. 
BuTokbardt.)  1885. 

Index  to  periodicals  (Tbe  Co-operative)  for  1886.  Edited  by  W.  L  Fletcher.  Vol. 
1.  New  York,  1886.  6  +  111  p.  8vo. 
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Irish  Acadbmt  (Boyal). .  Ptoceedings.   Vol.  iv,  Nr.  1,  S.  Dabliii,  1884.  S784-S9 

p.  Srn. 

 .    Transactions.  Vol.  28  (scionov),  i>art  1 1-17.  Dublin,  1884.  Key.  4to.  6.50 

laRAKL-HoLTZWART  (K.). — Elemento  der  thooretiscben  AstroDomie.  AbtheiluDgl: 
Theorie  der  elliptischeu  BeweguBg  uud  dcr  Bahnbeetimmung.  Wieabadea,  1885. 
6 +184  p.  8n>.  8.40 

 Same.  AbtheUg.  8:  B«ree]iiiiing  der  FinatetikiaM.  Moteorbahnen.  StalUMtio- 

iMMBto.  WlMbadAD,  1886.  8  +  188  p.  Sro.  5.00 

Jabbbuoh  (B«riiner  AttnmomiMhet)  fllr  1887,  mit  Ephemerideo  der  Planeten  1-S37 
flir  1885.  Herag.  T.  der  Stern warte,  nnter  Left.  v.F.  Tie^en.  Berlin,  1885.  8  + 

480  +  51  p.  8vo.  12 

Jahrbuch  (Nautisches),  oder  Enheinerideu  und  Tafeln  fiir  daH  Jahr  1888  zur  Be- 
stinimnnj;  der  Zeit,  Liingo  u.  Hreito  znr  Sc«  nach  aHtronomischen  Beobach- 
tnngen.    Hereg.  voui  Keioh^amt  des  luucrn.    Berlin,  IHBT*.    Hvo.  1.5U 

Jordan  (W.). — GrundzUge  der  adtrouoniiaeheu  Zuit-  uud  Ortsbestiumuug.  Beriio, 
1885.  7  4-  380  p.  bro.  sahbr.  Holsaebn.  10 

JOBirai.  de  Sdemdae  Matiwmafleae  e  Aetron^mieas,  pnbl.  p.  F.  Oomea  Teizelfa. 
Vol.  nr.  Colmbra,  1883-'84.  lOS  p.  6vo.  14 
Cont. :  Da  Silva,  FormnloH  noay^lee  s.  lea  racines  des  dquations  algebTaiqtteei 
Rodrignefl,  La  fonnnla  <le  Lagrange;  Pcrfira,  Sobre  algaoas  intMgraea  itt- 

definitaH.    Montpiro,  M^tnoin^s  do  j;«'M)ni<^tri»',  etc. 

JotTRNAL  do  Math^nmti(|neH  oldmcntairoH  ot  8p<'ciale8.  Dirig.  p.  J.  Bourget  et  Koeh- 
ler.    Ann<<e  1885  (12  nrs.).    Paris,  1885.    8vO.  15 

Journal  de  Mutboiuatiquei}  pures  et  appliqiKSes  fund6  p.  Liouvilleet  r6dig.  p.  RiSsal. 
Ann^lSKi.  (8Me  III,  Tome  xi,  en  12  us.)  Paris,  lh85.  4to.  27 

JouBNAL  ftUx  die  reine  and  angewandte  Hatbemalik.  Hereg.  L.  Kroneeker  a.  K. 
Weiecetraae.  Berlin,  4.  Jahig.l88&.  Band  96  n.  09.  (8Hefte.)  JederBandlS. 

JouBNAi*ef  the  UTerpool  Aatronomical  Soeiety.  Vol.  m.  (Ootober,  1884,  to  Sep* 
tentber,  1886.)  Llyeipool,  1^86.  8vo. 

KXMPF  (P.). — Meteorologische  Beobachtungen  in  den  Jahren  1881  bis  aufdcui 
Afttrophysikalischeu  Obsvrvatorinra  bei  Potsdam.   Leipzig,  1865.  147  p.    4to.  7 

KI.ER  (F.).— Uiuer  Sonnenayetem.  2,  mit  eiuem  Naobtrag  versebene  Anil.  Mainz, 
1885.    8vo.  1.75 

Knowledge,  an  illl^rated  magazine  of  scienee,  art,  and  literature.  Edit,  by  R. 
A.  Proctor.  Vol.     1886.  (58  nn.)  London,  1886.  4to.  11 

Koch  (K.  B.).»neber  eine  Methode,  die  Mikrometeraobranbe  zn  prtlfen.  (Leips., 
Ann.  d.  Pbya.)  1883.  2  p.  8to.  0.30 

KowALSKi  (M,).— Obeenrationa  dee  ^toilee  de  la  zone  entre  75^  et  SO^^  de  d^dinaieon 
bor^ale,  ex^cut^ee  k  FObservatoire  de  rUniToreittf  Impdriale  de  Kaaan.  Tome  i. 

Kaaau,  1885.    10  +  739  p.    4  to. 

&RUEOKR  (A.). — Zouenboobachtnngon  der  Sterne  zwiKchen  55  u.  (V5  Gra<l  nordlicher 
Declination  angeetellt  an  den  Sternwarton  zu  liolsiugfors  u.  Uotha.  Band  11 : 
EnChilt  die  Zoaea  S80  bia  782  nebst  den  mittleren  Oertem  der  Sterne  fUr  1876. 
Hel8lngfon,1886.  S8  +  400p.  4to.  oart.  80 

—  Same.  Band  i:  Entbilt  die  Zonen  1-m  nebet  den  mitttoren  Oertem  der 
Stonie  flir  1876.'  20 

IaAMOMT  (J.)' — Astronomiscb-geodatiBcIic  Beatimmnngen,  ausgcfUhrt  an  einigen 
Hanptpunkten  de«  bayerischen  Dreieclunetzes.   Mdncben,  1H85.   8to.  3 

liANGLKY  (S.  P.), — Keneacchea  on  solar  heat  and  ha  absorption  by  the  earth's  atmos- 
jdiere.  Report  of  the  Moiint  Whitney  oxpediliou,  prepannl  under  th<-  direction 
of  W.  B.  Uazen.  Washington,  1885.  242  p.  4to.  (Maps,  plates,  and  \^ood- 
ente.) 
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LaMOLKY  (S.*  P.)>   Ezperiinental  determination  of  Trave-lengtts  ill  tiM  InrWUft 

prismatic  spectrum.    Mem.  Nat.  J  cad.,  2:  149-^2.  (1884.) 
-         OlmervationB  on  invisible  heat-spertra  and  tiie  recognition  of  hitherto  un- 
measured wave-lengths,  made  at  the  Allegheny  OlNtervatory.   4  pi.   Am.  J.  Sc., 
31:  I'U,  (1886.) 

LnscH  ( B.  IC. ).— -Ueber  die  9jmBiMtiimsb»n  VerhJUtniMe  des  FlmtAmSywUmit*  Keoe 
vollstUndig  nmgearb.  Anfl.  sweier  1879-'80  eiwdiieiMiiBii  AbluuidliiDgMi.  Kuln, 
1885.    59  p.    8vo.  1.60 

VON  LiTTBOw  (C.  L.)  —  VVnnder  des  Himmela.  7.  Aofl.,  bearb.  v.  £.  Weiss.  Berlin, 
1885.    8vo.   Liofg.  34-42.   Jede  Liefg.  0.50 

LoBBNZONi  (G. Llna^Mnento  di  Astio&omi*  e  lleteore  dd.  piof.  L.  Biv»y  e  i  Doen- 
menti  relAtiTi  «1I»  Fondasioiie  deil'OMervatorio  Mtvonomieo  di  PmIova.  Ptdova, 
1885.    44  p.  8vo. 

Ltmn  (W.  T.  ).— Celestial  mo(i<n»;  •  bandy  book  of  Mfenmomy.  3  ed.  London,  1885. 

80  p.  16mo.  1.70 
VON  Madi^kr  (J.  11.). — Der  Wunderbaa  des  Weitalla  oder  populare  Astrououiie.  b. 

Anfl.  Stnunbiug,  1886.  Lie%.  5-lS.  8ro.  Jede  Lie^.  1 
Mawlkw  (£).<— AetronoiiiieehA  Untenaohiuig  ilber  die  in  der  Bibel  erwitbiite)lgyp- 

tiacbe  Finsterniss.   Wien,  1885.  *15  p.   8yo.  0.50 
Die  oentralen  fionnenfinnterniiMe  dee  90.  Jabtbonderts.    Wien,  1886.  40p. 

4to.  2 
Marik  (M.).— Histoire  des  Sciences  matb^matiques  et  physiques.   Tome  vii:  De 

Newton  A  Ealer  (Buite).  Farie»  1886.  878  p.  B<^.  8to.  6J0 

 Same.  Tomes  1 4  VI :  De  Tbalee  k  Eoler.  35.60 

Uaxwell. — The  life  of  J.  C.  Maxwell,  with  selections  from  bis  correspondence  and 

occasional  writings,  by  L.  Campbell  and  W.  rJarnet  t.    New  edition,  abridged  and 

revised.  London,  1885.  8vo.  (Portrait  and  illustr.)  Cloth.  7.80 
ILltsr  (J.).— Stemkarle  mit  bewegliehem  Horisont.   Apparat  znra  Stndinm  des  Ge- 

stimten  Himmels  mil  angehdiiger  Astrognosie  oder  Anleltong  mr  Keuntnim  der 

Qestime.  Bobaffhaoeea,  1886.  FoL  m.  3  Tfln.  In  Ifappe.  4 
IttLANOES  Math^matiques  et  Astronomiqnes  tir^s  dn  Bnlletin  de  VAcad<^mie  Im- 

p^riale  des  Sciences  de  6t.-P6tersbourg.   Tome  Yi.  Livr.  3.  8t.-P^torBboargr 

1885.    Roy.    8vo.  1 

 Same.  Tome  vi.  Liyr.  1  et  8.   1884.  4 

IfmoiBS  of  tbe  National  Aeademy  of  Seieneeo.  VoL  n.  Wasbington,  1884.  868  p. 

(witbpUtes.)  4to.  ^ 

Cont. :  Report  of  the  eel  ipse  expedition  to  Caroline  iHland.    L.iuf^lo}-,  Experi- 
mental determination  of  wave-lengths  in  the  invi«il)lo  prismatic  spectrnni. 
Brewer,  On  the  subsidence  of  particles  in  liquid.   Bell,  On  the  formation  of 
a  deaf  vtfiety  of  the  Iinmaa  raoe. 
M^wMifAW  (M .).>-Text-book  of  tbe  method  of  least  aqnarsB.  London,  18Mk  8vo. 

Cloth.  9 
UrrcnELL  (O.  M.).— The  orbs  of  heaven ;  orplanetaiy  and  stellar  worlds.  New  edit. 

London,  IKS.').    :i00  p.    8vo.    Cloth.  *  2.30 

MiTTUEiLUNGE.x  (Matbematische  u.  uatnrwissensohaftliolie)  ans  den  Sitsungsberich- 

ten  der  konigl.  Prsoss.  Akademie  der  Wimensebaften  an  Beilin.  Jahrgang  1866b 

Berlin.  8to.  Tfln.  8 
MOdius  (A.  F.). — Ge.sanjmelte  Werke.  Anf  V<n  :inlaHsun<j  der  kgl.  Siichsischen  Gesell- 

schaft  der  WlHsenschaften  hersg.  v.  R.  Haltzer,  F.  Klein  u.  W.  Scheibner.    (In  4 

Banden.)    Band  i :    Barv(  eutriHcher  Calcnl,  hersg.  v.  R.  Baltzer.  Leipzig,  1885. 

Lex.  8,  m.  Bilduiss  (v.  Mobius)  u.  132  Uolzschn.  16 
Band  ii  wird  enthaltsn:  Analytiseba  SpbSrlk  n.  sonstige  geometrisobe  Unter- 
sndhnngen. 

Band  iii  u.  iv:  Untscsnebnngen  anf  d.  Qebiete  d.  Statik  n.  d.  blmmlisobeo 
MeoliaDik. 
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XOfloaw  OBflBBTATORT.— AimftlM  d»  I'Obaemtoire  de  Mowoa.  PaUi^M  par  Th. 

Bredichin.  Vol.  x,  livraison  2.  Mowcou,  1884.  164  p.,  7  pi.  4to.  a 
Cont. :  Bflo])olHky,  Ohservat.  au  Cercle  nK^ridien.  Essai  d'uiie  d<5terniinat.  du 
rayon  appar.  dii  Holeil  an  moyen  dp  la  pliotofjraphie.  Obfiervat.  photoh(^lio- 
graph.  eu  ldti3.  Joukovsky,  8ur  la  coustruct.  deacottrbessyDdynam.  et  syn- 
elmii.  BnMehltti  Lm  sjndjnftmw  et  !«•  tynchioiMft  de  1»  Com^  Fknis* 
Brooks.  Avao  note  sapp16in.  Bar  la  qaene  dn  I.  type  de  1ft  ComMe  de  1744. 
Soeoloff,  Nabernngsfortnpln  der  Theorle/lcr  Comefceuschweife.  Ceraski,  TJeber 
die  Berecbnung  dee  liobtverhiiltiiiates  f.  Sterni*  tod  anf  eioander  folgendeD 
GrSaMnklassen. 

L»  1  t^rie  dee   Anneles  "  oomplMe  eo  10  ▼oinmee.  120' 
ICmncH  OBflBBYATOBT.— Annaleii  der  If  fluelieiier  Sterawarte.  Sopplementband  10. 
IfflnolieB,  1866.  8vo.  a 
Cont.:  A8tron(>rnis<'h-fjood;itisi'li(»  Bestimninngon  auRgeftibrt  an  einigeaHaapt-' 
punkten  dos  luiyerifK'ben  Dreiecksnt'tzes  n.  htrsg.  v.  J.  v.  Lamont. 
NAca&icUTKN  (AatroDomiache)  begriindet  v.  H.  G.  Scbuniacber.    Unter  Mitwirkang- 
derAstmioiiiiMheiiGetellaehafbherag.  y.  A.Kiilger.  Kiel,  1886.  4to.  BandllS. 
(94  Nm.)  1& 

  Bend  113.   (84  NoB.)  15 

Ha§myth  (J.)  and  Carpextkr  (J.).— Tho  moon;  considered  as  a  pin  net,  a  worlds 
and  a  satellite.   New  York,  Soribner  &  Welfoid,  1695.   16+813  p.,  26  pi.,  iliuetr. 

bTO. 

KaTKHrAL  Acannrr  ob  Schmobb.— IfeiiKiin  ol  ^  Fatfamal  Aeademy  of  Sciencee. 
Yol.  n.  1883.  WaeMnfton,  1884.  feep.,7pl.  4to. 

Cent. :  Report  of  the  eclipee  expedition  to  Caroline  Islands,  May  1883.  Lang- 
ley,  Experimental  dotenninatioii  of  waTe-lengtha  in  the  invisible  prismatie 

spectrnm. 

Vatvrb.— A  weekly  illastrated  journal  of  science.  Year  1886.  (52nrs.)  London^ 
1886.  81+640p.  4to.  90 

KaiuBB  (La).— Heme  lUaetrte  dea  Boleneea  «t  de  lenr  Apf Ueatfon  anz  Atti  et  h  Via- 
diiUie.  Bdd.  p.  O.  Ttenodler.  Abb^  1886.  (9  Tola,  en  SI  ne.)  Paij%  1886. 

4to.  20 
Nkwcomb  (8.).— Development  of  the  perturbative  function  and  its  derivatives,  in 
sines  and  cosines  of  multiples  of  the  eccentrio  anomaly,  and  in  powers  of  the 
eeeenMetttoa  and  inelfBBlivaa.  Mnm.  Ftftn  Am.  Ephem,,  3:  1-400  (vel.  9,  part 
1, 1884).  1» 
■■       Meaeowa  of  the  velocity  of  light  made  1880-'82.    Michelson  (A.),  Snpple> 
mentary  measnres  of  the  velocities  of  white  and  colored  light  in  nir,  water,  and 
carbon  disolphide.   Attron,  Fapert  Am,  Ephem.,  2 :  113-268  (vol.  2,  parts  2  and  3, 
1885).  7.50 
— —  Ob  the  bioHob  of  Hyperioa.  A  new  ease  in  eeleatial  meebaoies.  Jdroa.  Avpere 
Am.  J^ftsm.,  3:  347-4I7I  (vol.  3,  part  3»  1884). 
—  Caialogne  of  if)98  .standard  clock  and  lodlBoal  Stan.  Jffroa*  JPapert  Am^ 

Ephem.,l  :  147-314  (  vol.  1 ,  part  4, 1884.')  15 
 The  essentials  of  triRonometry,  plane  and  spherical,  with  3  and  4  place  loga- 
rithmic and  trigonometric  tables.  New  York,  1885.  12mo.  Cloth.  6.30- 
Qbsbrtatobt  (Tbe).~]IonthlyJoarBal  of  ptaetieal  astronomy.  Tear  1886.  (19nra.> 

London,  1886.  9-1-444  p.  8vo.  14 
Obbtel  (K  V  — AstTonomiache  Bestimmnng  der  Polhohen  auf  den  Pnakten  Iraeben- 

berfj,  Hobensteig  n.  Kempenwand.  Miinchen,  1P85.  4to. '  2" 
O'Qtaixa  Obsebvatory. — Beobschtungen  angestellt  am  astrophysikalischen  Ob- 

servatorinm  in  (VQyalla.  hersg.  v.  N.v.Konkoly.  Band  6.   Halle,  1886.  4to. 

6  Holseohn.  n.  9  litbogr.  TIIb.  10^ 
OvnNHKiM  (8.).— Ueber  die  Botstlon  Bad  PtioasaioB  einee  IHIflsigaii  SpUtaolda. 

Wien,1886.  47  p.  Svo.  0»8(^ 
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 Bahnbeetinimung  des  Kometcn  VIII,  1881.    Wien,  1885.    8vo.  0.50 

OrrKUT  (J.).-  Die  afttronomiscbea  Angaben  der  Asayriscben  KeiliDsobriften.  Wien, 

1885.  lap.  8vo.  0.30 
TON  Oppolsbr  (Th.).— Uebardie  AnflflmingdM  Keptei'Mliea  Fvoblems.  Wien,  1686. 

60  p.  4to.  3.90 

—  Ueber  die  Linge  dM  Siriu^abiM  nnd  der  Sotbiaperiode.  Wieo,  1866.  28 
p.    8vo.  0.50 

PACiyic  Science  Monthly.   Vol.  i.,  No.  1.   San  Baenaventura  (Cal.)f  1885.    12  p. 

8vo.  • 
Pabu  Obsbbyatort.— Anneles  de  rObaehrfttoire  de  PBria,  pnU.  aoae  la  diiect.  de 

MoQohec.  ObeerratioDs  (1881).  Paris,  188L   64-768  p.    Boy.  4tOb  33.;^> 

 M6moireH.    Tome  18.   Paris,  1885.    311  p.    Roy.  4to.  23 

Peters  (C.  F.  W.  ).~Die  gegenaeitige  Lage  der  Stemwarten  xn  Altona  a.  Kiel.  Ber- 

Hd,  1884.  4to.  1.50 
PHIL06OPHXCAL  Maoazinb  and  Journal  of  Seienee,  oond.  by  B.  Kane,  W.  Tbemaon, 

W.Fnuoia.  Tear,  1886  (IS  nn.).  London.  Boj.  8vo.  38 
PHXLoaoPHiOALSooiBTYofWMbingtoii.  BnlletiOfVoLvm.  Waebington,  1886.  47+ 

68  p.  8vo. 

Philosophical  Tran  sactioub  of  the  Boyal  Society  for  1884.  Part  iL  London,  li-a'). 
4to,  with  28  plates.  37.50 
Cont. :  Heatb,  On  the  dynamics  of  a  rigid  body  in  elliptic  space.    Hartley,  Be- 
searohes  on  speetnun  pbotograpby.   IL  Poynting,  On  the  toansfbrof  ontigy 

In  the  eleotro-magnetio  field.    Hill,  On  the  mot  ion  of  flnid,  part  of  which 

is  movinf:;  rotationally  and  part  irrotationally.  R;i\ lc>i«:li,  On  the  electro- 
chemical equivalent  of  silver  and  ou  the  absolute  electro-motive  force  of  Clark 
cells.  Ramsay  and  Young,  Influence  of  change  of  condition  from  the  liquid 
to  the  solid  state  on  vapor  pressoio.  Ferrier  and  Teo,  Becord  of  experiments 
ou  the  effects  of  lesion  of  different  regions  of  the  cerebral  heaia^eres. 
Bower,  On  the  comparat. morphology  of  the  leaf  in  the  vascular  eryptogams 
and  gymnosperms.  Dixon,  CoiuHiion  of  chemical  cbannc  iu  fjasea. 
Pickering  (E.  C.).— Observations  of  variable  stars  in  1884.  Froc.  Am,  Aoad*,  20: 
393-406.    (1885.)  8vo. 

—  Annals  of  the  Astronomical  Observatocy  of  Hanrard  College.  YnlL  xnr.  Cam- 

bridge, 1886.  51:^  p.  Boy.  4to. 

— — —  Be])ort  (40th  anntial)  of  the  director  of  the  Astronomical  Obssnratoiy  of  Har- 
vard College.    Cumbrid<;e,  li->fi.    i:^  i>.  ''vo. 

  A  photographic  study  of  I  he  Nebula  of  Oriou.   /'roc.  J  m.  J  ca  J.  ,20:  407.  (1885.) 

Pboctor  (R.  a.). — The  universe  of  suns,  and  other  science  gleanings.    New  York, 

1886.  401  p.  ISmo.  Cloth.  11.80 
— '  Lo  8pettrosoq[»io  e  le  sue  Applicasioni.  1.  tmdas.  italiaoa  e.  note  ed  agginnte 

diF.  Porro.  Milano,  HS"!.    5-f-178  p.  C.  71  incis.  e  carta  (dl  spettri).  16mo.  1.50 
POTSDA.M  Observatory. — Publicationen  des  AstrophysikaliKchen  Observatoriums  zu 
Potsdam.  Nr.  15  (Band  iv,  Stiick  2) :  Met^orologisclie  Beobachtungen  in  den 
Jabren  1881  bis  1883.  Bearbeit.  v.  P.  Kempf.   Leipzig,  1885.  447  p.   4to.  7 

 PnbUoationMi  des  Astrophysikalischen  Obeerratoriams  «q  Potsdam.  Nr.  16 

(Baud  IV,  Stttck3):  Ueber  deu  Einfluss  der  Temperatur  auf  die  Brecbnngdss 
Licbtes  in  eiuigeu  Glassorten,  im  Kalkspath  a.  Bergkrystali,  Q.  MiiUer.  Pots- 
dam, 1885.  65  p.  4 to.  4 
Same.    Nr.  1-15,  1878-'85,  m.  (i3  Tfln.  84 


<2UABTBBLT  JoUBHAL  of  pure  and  applind  mathematics.   Edited  by  N.  M.  Ferrers, 
A.Cayley,  J.  W.  L.  Olaisher,  A.B.  Foisyth.  K0.8Q.  (Vol.  zx,  pt.4.)  London, 

1885.   P.289-3H3,  title  p.,  index,  I  plate.    8vo.  6M 

  No. SI.    (Vol.21,  pt.  i.)    London.  June,  1&S.'>.    p.  l-9(),  with  1  plate.  5.20 

  No.  s,>.    (Vol.21,  i»t.  ii  )    Cambridge,  l-v^.'..    p.  1)7-192.  5.20 

&AI>CLIFFK  Obsi;kva TORY,  Oxford,  results  of  astrouomical  aud  meteorological  obser- 

Tations  in  the  year  1881.  yol.39.  Oxford,  1884.   Boy.  8vo. 
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'■  BeealtA  uf  jiatronoiuical  aud  meteorological  observatiuuH  iu  the  year  1882. 

Vol  40.  Ozfbid,  1884.  90+1304-4  p.  Boy.  8vo. 
BsanOHi  (L.).— Cstalogo  delle  Deelinasloni  medie  pel  1880,  o  di  1004  Stelle.  Romft, 

1885.  4to.  3.80 
— —  Snlle  Osservazioni  del  Hordo  c  dello  Protuberanze  8olari  fotto  al  &.  Oaserva- 

torio  del  Carnpidoglio.  Notu  viii.  Ro]na,  1885.  44  p.  4to.  6.80. 
Roberts  (F.C.).— The  figure  of  the  earth.  New  York,  1885.  96  p.  12mo.  2.S0 
BOOBB8  (W.  A.).— Cfttalogne  of  1,813  stan  obaerred  at  tbe  Astronomioal  Observatory 

of  Harvard  College  with  the  meridian  eirole  1870-79.  Cambridge,  Mam.,  1884. 

7+93  p.  4to. 

BoecoR  (TT.  E  ). — Speetrnni  analysis.  4th  ed.,  revised  and  conflidorably  enlarged  by 
the  author  and  A.  Schuster.    I^ndon,  1885.    Roy.  8vo.    CU)t*i.  81 

SCHELLEN  (H.).— Spectrum  analysis  in  its  application  to  terrestrial  subetanoes,  and 
the  physical  eonstitation  of  the  heavenly  bodies.  Translatsd  from  the  3d  enlarged 
aud  reviseil  German  edition  by  J.  and  C.  LasselL  Edited  with  notes  by  W.  de 
W.  Abuey.  London,  188&.  With  891  wood  onts  and  14  plates  {h  colored).  8vo. 
Cloth.  32.50 

8ci£>'ce.— An  illnstrated  journal,  published  weekly.  Cambridge,  Mass.  Year  18e5 
(yoIs.v,  vi)inSfilnr».  Illnstr.  86 

Sbaklk  (A.).— The  apparent  porition  of  the  itodianal  lig^t.  Mm,Afm,Aead,fl9i  135- 
157  (1885). 

Secchi  (A.).— L'llniti\  dolle  Forze  Fisiehe.  Saggio  di  FMosofia  Natuale.  4.  ediz.  (3 
italiana),  preceduta  dalla  biogratia  del  A.  Secchi,  per  F.  Denza.  8  Tol.  Milano, 
1885.    408-f387  p.    16mo.  .  5.50 

 U  8oIe ;  esposizione  delle  prinoipsli  Scoperte  modeme  sopra  la  son  Stmttnxa» 

la  sna  Inflnensa  nelP  Univeno  e  le  sne  Belacioni  ct^li  altri  Corpi  eeketi.  Fi- 
renze,  im^.    8+430  p.    8vo.  9 

SSELIGRR  (H.) —Dir  Vertheihiug  der  Sterne  anf  d«'r  uordlichen  Halbkngel  naeh  d. 
Bonner  DurthmuHtennig.    (Milncben),  1885.    29  p.    8vo.  1.20 

Sekvus  (A.). — Untersuchnngeu  Uber  die  Bahu  unddieSturimgen  der  Himmelskorper 
mit  Zngrondelegnng  des  Weber'schen  elektrodynamischen  Qesetses.  Halle,  1885. 
47  p.  4to.  8 

SrontBAL  MR.<iSRNOER  (The).— Condnctod  by  W.  W.  Payne.  Vol.  4.  Northfleld^ 
1885.    320  p.  8vo. 

8IXIU8. — Zeitschrift  tiir  populiire  Astronomie.  Red.  11.  J.  Klein.  Bd.  18  (Neae  Folge, 
Bd.  13).   Jahrg.  1885.   (12  Hefte.)  Leipsig,  1885.  4+288  p.   8vo.  10 

SiTZinfasauaoBra  der  kalserL  Akadeioie  dor  Wisensehiften.  Mathematiseh^natnr- 
wissenschsftliche  Glasee.  Band  90,  Heft  3  n.4.  Abtheilg.8.  Wien,  1886.  p. 
387-779.  8vo.  6 
Abtbeilg.  2 :  Abhandluugen  uuh  dom  Gebiete  der  Mathematik,  Physik,  Cbemie, 
Mechanik,  Meteorologie  u.  Astronomie. 

— -  Mathematiaoh-naturwiasensohaftliohe  Classe.  Abtheilg.  9:  Abhandlungeu 
ans  dem  Gebiete  der  *llathematik,  Physik,  Chemie,  Medhaaik,  Meteorologie 
n.  Astronomie.  Band  91,  Jahigaag  1885.  Belt  i  n.  U :  Jannar  n.  Felwraar.  Wien, 

i8a5.  r.  wm.  «vo.  5..50 

81TZUXGSBKRICHTK  der  niatlu  rnatiscli-physikaliscben  Classe  d.  k.  bayr.  Akndcmio 
der  Wisseuschal'teu  xu  Miinchen,  1884.  Heft  iv.  MUnchen,  1885.  p.  1—6,  521 — 
664,  m.3Tfln.  8vo.  JedesHeft.  1.80 

 Band  14, 1884,  Jetst  complet.  4.80 

SmtN-BPHBHBBiDUi  fttr  das  Jahr  1887.  Heran^g.  t.  d.  Berl.  Stemwarte.  Berlini 

1885.  Hvo.  6 
Stbuvk  (O.).— Tabula-  qnantitatnm  Beeaeliananun  pro  annis  1885  ad  1889  eompnta 

tie.    Petropoli,  I^k    ^vo.  l.'JO 
Thomson  (W.). — Tat'elu  zur  Erleichtemng  der  Anwendung  der  Sumner'schun  Me- 
ihode.  Nen  hefeohnet    If.  Bozek  n.  A.  Portner  t.  HSflein.  Triest,  1885.  Ibl.  8. 
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Ty£kma2<  (T.  F.)' — The  moon's  rotation  exatuiued  by  the  Newtonian  theory  of  grav- 
itatioD.  Oxford,  1885.   32  p.  Qyo.  Cloth.  '  2.20 

UmnoATiON  dfls  Longitudes  par  Fadoption  d'on  Iftfridlea  initial  oniqne  et  Introdno* 
lieu  d'tiue  Heure  universelle.  Extrait  des  Comptes  rendu8  do  la  7.  Conference 
g('n<^ral*>  dc  rAssociatiou  GMod^qoe  intetnatlonale^  r6iinie  4  Borne  en  Ootobre 
IHsa.    Berlin,  lH-*4.   4to.  3 

Unit£D  St ATK8 Naval  Ouskrvatoby. — Astronomical  aud  meteoroiugieal  ob^iorvutiou8 
made  daring  the  year  18BL  Waahlngton,  1886.  74  H-  StOB  +81  +  :i3  +     p.  4to. 

TmirnELJAiiiisscHBiFTder  Aatronomiseben  Oeeellaoliaft.  Herag.  v.  £.  Schdnftld  n. 
H.  Seeliger.  Jahig.  19.  Heft  IT.  Leipsig,  1884.  p.  937-300,  lite!  n.  Inhalta- 
verz.    8vo.  9 

 Juhrg.  20.  Ht'ttlto4.  Leipzig,  1^8').    4 p.  8vo.  .letles  Hoft.  2 

yi£RTELJAliRS6CUKlFT  der  NaturforHchuudfU  (ieHelluchaft  iu  ZUrich.  Kedig.  v.  R. 
Wolf.  JahigangdO.  ZUrieh,  1886^  Stik  •  3.80 

Cont. :  Nr.  1  (p.  1-1S8) :  Wolf,  Aetronom.  Blittheilnngen.  Grabeig,  Ueber 
MatM/.eichen.  Hallor,  Beitr.  z.  Konntni.<«  d.  Schweizerischeu  Milbenfanua,  &c 

VOGKL  (H.  \V.). — Die  Photograpliio  nach  I'arbigen  (JogonHtiiiulen  in  den  richtigen 
Tunvorbiiltnibsen.  lierliii,  1H'^.'>.  H  -(-  i')?  p.  1  Farbendruckbeilage,  2  danaoh 
gefertigteu  Phutograpbieu  u.  lo  liolzst.   6vo.  4 

Washburn  Obskbvatobt.— Pnblieatione  of  the  Waalibnm  Obaervatoiy  of  the  Uni- 
veisltyof  Wisoonain.  (E.8.Holdeo,Direotor.)  VoL  lu.  Hadiaon,  1886.  130  p. 
8to. 

Wsnit  (T.W.).— The  sun  ;  a  familiar  description  of  his  phenomena.  London,  It^. 

l*lat**H  and  17  diugruius.  dvo.  1.20 
Wsiss(K.). — Eutwickelungenzum  Lugrauge'Hcbeu  lieversiontttbeorem  u.  Auweuduug 

deraelben  anf  die  LSsnng  der  Kepler'sohen  Gleiohnng.  Wien,  1886.  8to.  0.80 
Entwlolielangen  snm  Lagiange'sohen  BeTeiaionstheorem  n.  Anwendnng  der- 

selben  anf  «lie  Losuug  der  Kepplcr'ticbeu  Gleichnng.  Wien,  188r».  38  p.  4to.  2 
Williams  (W.  M.).—Th.' fuel  (.rtlio  Huu.  London,  1885.  244  p.  8vo.  clotb.  7.-0 
WOCHKNSCHKIFT  fiir  Ast i  ononile,  Met«'orologie  u.  Ueographie.    Redig.  v.  H.  J.  Kleiu. 

Jahrg.  1885  (52  Nrn.).    Halle,  1885.  8vo.  9 
TouKO  (C.  A.).— Theories  regarding  the  son's  oonina.   N,  Am,  Bw.  (1885). 
Zbitschsdt  fHr  Instammentenlnindft.  Chigan  fOr  Mittiieilnngen  aos  dem  gesammten 

Gebiete  der  wissenschaftlichen  Technik.   Bed.  v.  G.  Schwirkns.  ZlUllr.  Origi- 

nalubbildgn.  Jabrg.  5,  1885  ( 12  Hcftii ).  Berlin,  1.S85.  4to.  18 
Zeitschklft  fiir  matbeniatiHcbeu  uud  uaturwisseuHcbaftlicheu  Uuterricht,  hentg.  v. 

J.  C.  V.  Hoffmann.  Jabrg.  16, 1885  (C  Hefte).  Leipzig,  1885.  8ro.  12 
Zbtbohbift  fHr  ICathematUc  nnd  Fhysik,  hecsg.     O.  SohlOmiloh,  E.  Kahl  vu  M. 

Cantor.  Jahrg.  90, 1886  (6  Hefte).  Leipaig,  1885.   8to.  18 


NECROLOGY  OF  ASTRONOMERS  :  1886. 

Baeykr  (Gen.  J.  J.),  Prcsiilrnt  of  the  Central  Bureau  for  European  Triangulation 
and  of  the  Boyal  Pnusian  Geodetic  Institute;  b.  Norember  5,  1794;  d.  September 
10,  1885. 

VON  BoOTOLAWsn  (GflORG) ;  b.  Deoemher  7, 1897 ;  d.  May  4, 1884. 

Clauswi  (Th.),  Diieotor  emeritns  of  the  Dorpat  Ohssrratoiy ;  d.  May  86,  1886. 

FoLAix  (  ),  Assistaat  astronomer  at  the  Paris  Ohserratoiy;  b.  1888;  d.  at 

Paris,  May  26,  18H5. 

Hartnup  (John),  Snperinteudent  of  the  Liverpool  Obeervatory;  b.  January  7^ 
1806;  d.  October  20,  1885. 

HoHWO  (Amdbvas),  Chnmomstw-maker,  Amsterdam;  d.  Septenlber  96,  188^ 
nt.88. 

Sidebotham  (Joseph);  b.  January  17,  1824 ;  d.  May  24, 1885. 

Wkbb  {nei\  Thomas  William);  b.  December  14,  1S07:  d.  May  lU,  I8d&, 

Wray  (WiULiAM),  Optician;  b.  December  6,  1829,  d.  ,  1685. 
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ASTRONOMY,  FOU  Itm, 


By  WiUAAU  C.  Win  LOCK, 
AtaUtant  Jabronomtr,  UnM  State9  Jfceol  Ob9§nator$, 


In  preparing  the  review  of  Astronomy  for  1886,  the  method  and  ar* 
nitigement  adopted  ,  by  Professor  Holden  from  1S79  to  1884  have  been 
adhered  to  without  esaential  modification.  The  record  is  intended  pri- 
marily to  serve  as  a  series  of  notes  for  those  who  liave  not  acces.s  to  a 
large  aKtroDomical  library,  but  it  is  hoped  that  the  bibliography  will  be 
found  Qflefnl  to  the  professional  astronomer  as  a  reference  list  of  teeh* 
nical  papers. 

iMuch  assistance  has  been  derived  from  the  reviews  and  abstracts  in 
the  Bulletin  Astronomiqne,  the  Observatory,  Nature,  the  Athenflmm, 
and  other  periodicals,  and  the  writer  is  indebted  to  the  directors  of 
many  observatories  for  the  communication  of  infomation  not  otherwise 

available. 

A  suttieet-indez  to  the  review  has  been  effected- by  inserting  the  nec- 
essaiy  page-referenoes  in  the  bibliography. 

DISTRIBUTION  OF  STARS. 

Distribution  of  thettars  in  Schiinfeld's  Dunhmusterung, — Tho  (comple- 
tion of  the  Diirchmustenuifi:  to  —  23°  of  declination  by  Arf^t  landt'r's 
snocessor,  Dr.  Schonfeld,  has  given  Professor  Seeliger  the  opportunity 
of  extending  his  counts  of  stars  to  a  considerable  portion  of  the  south- 
em  hemisphere.  Professor  Seeli^j:er's  i)aper  "  Cber  die  yertlRil(iii<; 
der  Sterne  anf  der  siidlicheu  llalbkugel  nach  Scliiiufeld's  '  Durchmus- 
terung,'"  has  been  published  in  the  Proceedings  of  the  Bavarian  Acad- 
emy of  Sciences,  and  r^sum^is  may  be  found  in  the  Bulletin  astrono- 
mique  (3 : 593-6),  the  Observatory  (0  :  390),  and  Nature  (31 :  027).  A  n 
abstract  of  Professor  Seeliger's  previous  work  was  f;i\en  in  the '^Ac- 
count of  the  Progress  in  Astronomy"  for  18S4,  and  his  present  discus- 
^n  has  been  carried  out  ou  a  plau  similar  to  that  there  described. 
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sive,  tlio  totals  an',  for  the  foniHT,  .■U,.51'4,  aiul  for  the  hitter,  34,119, 
a  tlitlereuce  wliicli  iiiuy  reasuuably  be  uttributed  to  accideutal  circum- 
stances. 

The  whole  diseussioii  of  tlie  ilisti  ibutioii  of  the  stars  will  no  doubt 
be  iiiiich  facilitated  l>y  the  application  of  i)hotogra[)hy. 

A  writer  iu  L'Astroiiouiio  has  concluded  that  the  total  nnnibor  of 
stars  in our  nebula" — on  the  assiunption  that  the  couibinedji^ht  of 
the  stars  is  equal  to  oue-tenth  that  of  the  full  moon — must  be  sixty-six 
thou&aud  million. 

NEBXTUB  AND  BTAB  CflLUSTEBS. 

Hew  nebuUe, — ^Two  lists,  emltraciug  47G  new  uebulaB  dificovered  with 
the  2G-incb  equatorial  of  the  Leander  McCornnck  Observatory,  liave 
been  published  iu  the  Astronomical  Journal  (7:  9,  57)  by  Professor 
Stone.  The  observers  were  Professor  Stone  him»elf,  Mr.  Leavenworth, 
and  Mr.  Mailer.  In  the  earlier  observations  Herschel's  abbrevuitions 
were  used  to  designate  brightness  and  size.  Afterwards  numerical 
magnitudes  were  employed  to  indicate  brightness,  assuming  that  the 
faintest  nebula  visible  in  the  L'G-iuch  refractor  with  power  107,  is  16.3, 
that  being  the  theoretical  limit  for  stars.  The  magnitudes  given  refer 
to  the  uucleos,  or,  iu  case  there  is  no  nucleus,  to  the  brightest  part. 
Still  later  the  custom  was  instituted  of  estimatiufj  the  diameters  of  the 
nebuhe  in  tractions  of  the  diameter  of  the  field,  and  from  these  deducing 
their  dimensions  in  minutes  of  arc. 

Dr.  Swift  has  pulili.shed  :  Astron.lfachr.,  115:  153,  257  s  116 :  33)  cata- 
logues .'i,  4,  and  5  of  nebula;  discovered  at  the  Warner  Observatory,  lie 
States  iu  the  report  of  the  observatory  that  540  nebuhe  have  been  dis- 
(K)vered  up  January  1,  1S87.  Mr.  MuUer  has  found  that  fifteen  of 
«^  Catalogue  No.  5  have  already  been  announced  by  other  observers. 
(Sid.  Mess.,  C:  83.) 

77/r  Plrui'lrs. — .M.  Kayet,  in  order  to  test  the  penetrating  power  of 
the  14  inch  Bordeaux  e(puitorial,  has  made  a  revision  of  Wolfs  chart 
of  the  Pleiades,  and  has  determined  acreurately  the  jmsitions  of  14.'i 
stars,  most  of  theiu  of  the  fourteenth  or  fifteenth  magnitude,  uot  given 
by  Wolf. 

The  Henry  brothers  have  also  compined  their  photographs  of  the 
Pleiades  with  Wolf's  chart,  and  have  been  able  to  <letect  1,421  stars 
where  Wolf  shows  hutUl,*."),  the  telescopes  used  bcinj^  of  nearly  the  sanu"* 
aperture.  In  order  to  avoiil  errors  which  niii,djr  arist;  from  impurities 
in  the  photoj^raphic  ]>late,  three  exposures,  of  an  hour  each,  were  made, 
and  the  pl  ite  was  shitted  between  exi)osures,  so  that  three  images  of 
each  star  are  oijtaiuiMl,  formin*^  an  equilateral  triangle.  Stars  as  faint 
as  the  sixieeuth  magnitude  are  depicted.  All  the  stars  of  Wolfs  chart 
are  foun*!  upo!i  the  i)hotograph  except  ten,  and  these  the  INIessrs.  Ilenry 
have  Ikm'u  unable  to  fiud  in  the  sky.  A  numocr  (»f  faint  companions 
have  been  liclcctcd  close  to  several  of  the  brightest  stars  of  the  group. 
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nod  ID  several  caees  where  M.  Wolf  has  observed  a  fuiut  compaDion  to 
a  brigbt  star,  the  photograph  has  shown  that  the  magnitude  of  the 
former  was  anderestimated.  One  of  the  advantages  of  photography 
seems  to  be  that  it  brings  oat  faint  objects  which  are  lost  to  the  eye,  on 
aocoant  of  their  proximity  to  bright  stars.  Besides  the  nebula  dhicov- 
ered  about  Mala,  a  nebulous  streak  has  been  seen  near  Electni,  and 
details  of  the  lierope  nebula  have  been  made  out,  whieh  bad  not  been 
recognised  before,  except  by  Common. 

Dr.  Weiss  has  expressed  a  strong  suspicion  th&t  all  of  the  region  to  the 
north  and  west  of  Alcyone  is  a  vast  nebula,  only  the  brightest  portions 
of  which  are  shown  by  our  best  telescopes.  He  recalls  a  statement  by 
Schmidt  in  1863,  that  a  small  planet  seemed  to  lose  a  part  of  its  light 
in  traversing  the  region  between  Alcyone  and  Electra. 

Dr.  Eammermann  has  been  able  to  see  the  new  Mala  nebula  with 
the  10-inch  refractor  of  the  Geneva  Observatory  by  masking  the  bright 
star,  and  by  using  a  siiecial  eye-piece  provided  with  diaphragms,  and 
a  plate  of  uranium  glass,  to  increase  the  intensity  of  the  chemical  rays. 

A  paper  by  Dr.Blkin  upon  <*A  comparison  of  the  places  of  the  Pleiades 
asdetermined  by  the  Kdnigsbergand  Yale  College  heliometers''  was  read 
at  the  Buffalo  meetingof  the  American  Association.  Provisional  results 
show  unquestioned  changeof  position  with  reference  to  i^Tanri  since 1840. 
Most  of  the  brighter  stars  of  the  group,  as  shown  by  Kewcomb  in  his 
"  Standard  Stars,"  go  with  Tauri,  but  among  the  smaller  stars  there 
are  departures  from  this  community  of  proper  motion.  Professor  Pick- 
ering has  pointed  out  that  the  agreement  of  the  spectra  of  certain  <^ 
these  stars  strongly  confirms  the  probability  of  tlieir  physical  connec- 
tion. 

ASTBOISOMICAL  CONSTANTS. 

LtKwfB  method  of  determining  the  tlment9  of  refraction, — M.  Lcewy 
has  elaborated  bis  method  of  determining  the  elements  of  refraction  by 
means  of  a  reflecting  prism  placed  in  front  of  the  object-glass  of  an 
equatorial,  and  has  submitted  the  problem  to  a  careful  mathematical 
analysis  in  several  papers  communicated  to  the  French  Academy.  The 
full  titles  of  these  important  papers  are  gi  veu  in  our  biobligraphy Dr. 
Oill  speaks  very  highly  of  the  plan,  and  has  suggested  some  inodificii' 
tions  of  the  details  which  he  thinks  would  increase  the  ease  and  accu- 
racy of  observations. 

Oppolser^i  asironomieal  refraetUm^The  late  Dr.  von  Oppolxer  pub- 
lished in  the  Transactions  of  the  Imperial  Academy  of  Sciences,  of 
Vienna,  a  paper  containing  a  theoretical  discussion  of  the  problem  of 
astronomical  refraction  followed  by  numerical  tables  intended  to  facil- 
itate the  practical  application  of  the  results  at  which  he  arrived.  When 
the  approximations  are  carried  far  enough,  the  method  seems  capable 
of  giving  results  of  great  accuracy,  even  for  large  zenith  distances. 

A  correction  for  giravity  in  ike  use  of  refraction  tabids — ^Prof.  Cleve- 
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hind  Abbe  lias  directed  attention  to  a  neglected  correction  in  the  nse 
of  relrai'tioi)  tables,  wlii(;li  appears  as  a  function  of  the  latitu<U'. 
Thirty  inches  of  niercury  in  tho  barometer  at  the  equator  indicate  a 
less  density  of  the  atmosphere  than  30  inches  at  the  ])ole8,  conseijneiitly 
the  barometer  readingjs  should  be  corrected  for  dift'erences  of  lati- 
tude. This  is  accomplished  by  simply  adding^  to  the  formula  one  more 
factor  for  gravity.  Professor  Abbe  shows  that  the  difference  of  latitade 
between  Pulkowa  and  Wii8hin;iton  makes  a  diftereuce  of  1  in  the 
refraction  at  45°  zenith  distance,  and  increases  with  the  zenith  distance. 
We  have  here  a  partial  exjdanation,  at  least,  of  systematic  diliereuces 
in  declination  shown  by  different  catiUogue-*. 

Correction  for  differential  refraction  in  declination. — Professor  l^IcKeill, 
of  Princeton,  has  devised  (Astron.  Nachr.,  114:385)  a  method  of  correct- 
ing micrometer  observations  for  refraction,  applicable  to  the  diagonal- 
square  micrometer,  the  ring  micrometer,  and  others  of  the  same  class. 
The  correction  to  the  observed  dififeretice  of  declination  is  not  deter- 
mined by  a  special  separate  computation,  but  the  true  difierence  is 
directly  determined,  the  corrections  being  applied  to  the  logarithms  in 
the  ooorse  of  the  com^Aitation.  Tables  are  given  which  will  be  found 
very  useful  to  observers. 

In  a  ^'Zusatz''  to  this  communication,  Dr.  Kraeger  gives  a  r^um^  of 
differential  refraction  formnlie  for  ring  and  filar  micrometers. 

M.  Bailan  suggests  (Bull,  astron.,  3 : 373)  that  Professor  McNeilPs  prin- 
cipal table  may  be  replaced  by  a  simple  graphical  table  which  will  give 
at  a  glance  tiie  correction  sought 

Tke  diftnud  nuiation  of  the  earth?8  axis. — M.  Folie,  aboat  three  yeais 
ago,  submitted  to  the  Paris  Academy  a  theory  of  the  diurnal  nutation 
of  the  earth's  axis,  based  upon  the  assumption  that  the  earth  has  a 
flaid  nodeos;  and  he  has  recently  given  (Gompt  Bend.,  Dec  13, 188G) 
some  practical  illostratiomi  of  his  formnls.  These  formulie  contain 
two  constants  to  be  determined  by  observation :  the  constant  of  diurnal 
natation  itself  and  the  longitade,  referred  to  an  initial  meridian.  Very 
accordant  results  are  obtained  from  the  rather  meager  observational 
material  available,  the  value  of  the  diurnal  constant  being  about  0''.2. 
The  new  oorreotlon  applied  to  a  series  of  observations  of  Polaris  made 
at  Polkowa,  smooths  out  the  discordant  observations  In  a  most  surpris- 
ing manner.  Further  investigation  of  this  subject  seems  highly  desir- 
able. 

An  abstract  of  the  paper  read  by  Prof,  J.  C.  Adams  at  the  Phila- 
delphia meeting  of  the  American  Association,  September  11, 1884,  "On 
the  general  values  of  the  obliquity  of  the  ecliptic,  and  of  the  precession 
and  inclination  of  tiie  equator  to  tin*  invariable  plane,  taking  intoac* 
count  terms  of  tin-  second  order,"  has  appeared  in  the  Observatory  for 
April,  1886,  vol.  »,  p.  100-164. 
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STAB  CATALOaUBS,  XTO. 

Sch(infel(rH  Southern  Durchmmterung  (1855.(»). — This  catalo^e  con- 
tains tlic  approximate  positions  of  133,650  stars  between  2°  and  2.'P  of 
south  (U'clination — that  is,  all  stars  between  those  limits  down  to  the 
tentli  iiia^niitudo.  It  carries  xVrjielander's  "  sweeps"  as  far  south  as  the 
latitude  of  Jionii  ^vill  permit,  and  is  onessenlially  the  same  plan  as  the 
Northern  Durchuuibterung.  In  the  details  of  the  work,  however,  several 
improvements  have  been  made:  Instead  of  Aijrelaiider's  little  3-ineh 
jjlass,ma}j:nifyinf?  nine  times,  Dr.  S(  h(>iif«'ld  used  a  telescope  by  Sehn'Mler 
of  C}\  inches  aperture  with  a  ma^riiifyiufr  power  of  twenty-six,  ami  with 
the  field  sli«:(htly  illuminated.  The  width  of  the  zones  was  lAo,  instead 
of  2^,  the  width  of  the  older  zones.  This  involved  more  hours  of  obser- 
vation, but  tht^  ac<'ura('y  of  the  work  and  the  certainty  of  catchinf?  faint 
stars  were  increased,  since  tiie  observer  was  not  obli^^ed  to  take  m  eveiy- 
thinjj  up  to  the  limit  of  visibility.  A  lui  tiit  r  advantaj^e  which  the 
Southern  Durchmusterunj!:  possesses  is  that  Dr.  vSclKinlchl  has  himself 
made  all  of  the  observations  and  nn  isions,  so  that  the  work  is  more 
h()mo<reneous  than  the  Nortlu  rn  Dur(  hinustcnin^.  The  observations 
were  be^^un,  after  some  i)ieliminary  experiments,  on  the  Cth  of  June» 
1870;  by  the  ;*Sth  of  Mareli,  1881,  the  zones  liad  all  been  observed  for 
the  second  time.  There  an*,  iiHrludinj;  sixteen  zones  subsequently  re- 
ol)served,  .363,922  observation  s,  all  reduced  to  1855.0.  The  revision, 
also  by  Dr.  Schonfehl  and  with  the  same  instrument,  embraced  5,7(K) 
positions,  and  was  linishcil  between  Ai)ril,  1881,  and  March,  1884. 

From  the  summary  of  the  stars  in  each  square  dej^reeit  api)ears  that 
the  Southern  Durchninsterunj;  is  richer  in  stars  than  the  Northern,  in 
tin;  ratio  of  1.21  to  1.  Tlu*  lainter  stars  (under  the  ninth  ma^iiinule) 
are  much  more  thoroufrhly  observed  than  before,  the  limit  bein^  the 
tenth  majj^nitude  instead  of  IKo,  that  ado[)ted  by  Ar^elander.  The  prob- 
able error  of  a  single  estimation  of  maj:nitude  for  stars  of  the  0.5  maj;^- 
nitude  is  only  0.11  magnitude,  and  for  the  seventh  iiia;,Miitude,  0.26 
magnitude.  The  charts  accompanying  the  catalogue  contain  au  hour 
each  in  right  ascension. 

The  Argeiitine  General  Catalogtie. — The  observations  from  which  this 
catalogue  was  formed  were  made  with  the  meridian  circle  of  the  ( 'or» 
doba  Observatory  during  the  years  1872-'80.  During  these  years  the 
zone  observations  were  the  chief  object  of  attention,  and  tlie  catalogue 
contains  the  places  of  32,448  stars  whose  i)ositions  were  more  elabo- 
rately determined  during  the  progress  of  that  great  work,  and  consti- 
tutes an  addition  to  our  knowledge  of  southern  stellar  positions  of  per- 
haps not  less  importance  than  the  Cordoba  Zone  Catalogue.  The  (ten- 
eral  Catalogue  gives  the  positions  for  the  epoch  1875.0  ot  most  of  the 
Boutheru  stars  brighter  than  magnitude  8^,  the  deficiencies  in  this  re- 
spect being  chiefly  found  north  of  the  j)arallel  of  23°,  at  which  the  zone 
begiuB.  These  omissions  w  ill  be  of  compariitively  tminii  impurtauce, 
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inasmuch  as  the  Durchinusteniiig  of  Professor  Schontiehl  comprises  all 
the  southern  stars  within  this  region,  while  accurate  determinations  of 
the  brighter  ones  will  have  been  uiade  in  the  re  observatiou  of  LaUude's 
stars  now  nearly  complefed  at  the  Paris  Observ^atory. 

PulJiotca  catalogue  of  3,542  stars  for  1855.0. — Volume  viii  of  tho  Pul- 
kowa  Observations  is  to  contain  two  cataloj^ues  of  stars  deduced  from 
observations  made  with  the  meritlian  circle  from  1840tol8(>9.  The  first 
ofthe.se — the  one  that  lias  just  been  published — ciontains,  with  the  ex- 
ception of  the  I*nlkowa  fiimlamental  stars  (.observed  with  the  transit 
instrument  and  vertical  cinnil),  all  Bradley^s  stars  between  the  north 
]>ole  and  15°  south  declination,  and  aKso  a  comparatively  small  number 
of  other  stars  down  to  the  sixth  magnitude,  inclusive,  given  in  the 
Uranometria  Nova  of  Argelander,  in  the  same  part  of  the  sky.  A  few 
fainter  stars  have  also  been  taken  into  the  catalogue.  The  whole  work 
has  been  in  tin'- hands  of  Dr.  liacklund.    (Hull,  astrou.,  Xovember,  1880.) 

Kam's  catalogue  of  Navhrichtcn''  aiars  for  185r>.0. — "  Dr.  N.  M.  Kam 
of  Schiedam  has  published  in  Verhandelingen  der  Koninklijke  Akademie 
van  Wetenschappen,  Deel.  24:  (Amsterdam),  a  star  catalogue  compiled 
from  tlui  places  of  stars  determined  by  meridian  observations,  which 
have  been  extracted  from  vohunes  1  to  (>(»  of  the  Astronomische  Nach- 
richten,  and  reduced  to  the  epoch  1855.0.  The  positions  of  the  stars 
contained  in  this  catalogue  were  determined  in  connection  with  obser- 
vations of  planets  and  comets,  and  it  was  in  comidiancje  with  Arge- 
landers  express  desire  that  the  work  of  collecting  them  and  reducing 
the  positions  to  a  common  epoch  was  coitnnenced  by  Iloek,  then  di- 
rector of  the  Utrecht  Observatory.  Dr.  Kam,  who  was  Iloek's  assist- 
ant, continued  the  work  after  the  death  of  the  latter,  and  has  at  length 
been  able  to  publish  his  results.  The  principal  catalogue  contains  the 
eomj)letely  determined  places  of  4,350  stars,  and  is  followed  by  two 
subsidiary  catalogues,  the  first  giving  the  places  of  236  stars,  and  the 
second  those  of  335  stars ;  all  of  the  latter,  however,  are  incomj)lete, 
i.  e.,  the  place  is  given  in  one  element  only.  The  catalogues  are  followed 
by  a  comparison  of  the  places  of  the  stars  contained  in  them  with 
their  places  as  given  in  the  iJonn  Durchmusterung,  or,  for  stars  south 
of  —  2^  declination,  with  other  authorities.  Notes  on  ])roper  motions, 
corrigenda,  etc.,  are  appende<l,  which  are  of  considerable  iutereat  and 
value."   (Nature,  June  3,  1886.) 

Romberg's  catalogue  of  Nachrichten^^  stars  (1855.0). — llerr  Romberg, 
of  the  Pulkowa  Observatory,  has  compiled  a  catalogue  of  about  8.0(K> 
stars  extracted  from  tlie  Astronomische  Nachrichten,  volumes  07  to  112, 
and  his  work  now  appears  as  I'ublication  xvill  of  the  Astronomische 
Gesellschaft.  This  is  a  continuation  of  a  similar  conii)ilation  (Pub.  viir, 
Astron.  Gesellsch.),  by  »Schjellerup,  from  the  first  sixty-six  volumes  of 
the  Nachrichten,  and  is  prepan'd  on  much  the  sanu*  plan.  The  stars 
have  appeared  in  the  Nachri(?htcn  as  comi)arison  stars  for  planets,  com- 
etii,  etc.|  and  have  been  collected  by  lioiuberg  aud  reducetl  to  1855.0. 
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Bight  asceDAioQS  are  given  to  aeoonds  of  time,  dedinationa  to  the  neaieet 
tenth  of  a  minnte  of  arc.  The  catalogae  proper  ia  followed  b3*  several 
naefol  pages  of  notes* 

Edinliurgk  catalogue, — Prof.  Piaissi  Smyth  has  given  in  volume  xv  of 
the  Edinburgh  Astronomical  Observations  the  results  of  observations 
made  from  1833  to  1872  upon  some  3,800  B.  A.  0.  stars,  reduced  to  the 
epochs  1830, 1870, 1880,  and  1800.  The  catalogue  begins  with  4^  0»  of 
right  ascension,  the  first  four  hours  having  appeared  nine  years  ago  aa 
volume  xiy.  The  notes  contain  information  in  regard  to  the  proper 
motion,  color,  or  duplicity  of  the  stars. 

Second  Armagh  catalogue  o/ 3,300  gtare/or  1875.0.«-After  the  comple- 
tion of  the  observations  of  Bradley's  stars,  the  results  of  which  were  em- 
bodied iuUhe  catalogue  commonly  known  as  the  Armagh  Catalogue,^ 
Dr.  Bobinson  formed  the  plan  of  re-observing  a  number  of  stars  from 
Lalande^s  Histoire  celeste,"  occurring  in  Baily's  catalogue.  Observa- 
tions were  commenced  in  1850  with  thtf  3}*inch  mural  circle  and  transit, 
but  were  stopped  after  1860  in  order  to  change  the  mural  into  a  7-ineh 
transit  circle.  Work  was  resumed  in  1863,  and  continued  with  more  or 
less  regularity  till  1883.  The  right  ascensions  of  this  catalogue  depend 
on  the  standard  stars  of  the  ^  Kautical  Almanac; "  the  north  polar  dis- 
tances upon  observations  of  the  nadir.  Dr.  Dreyer,  who  succeeded  Dr. 
Bobinson  in  1882,  found  from  400  observations  of  80  stars  between  3XP 
and  100<^  P.  D.,  that  the  probable  error  of  a  single  observation  in 
right  ascension  was  :l:0*.08l,  (the  single  errors  having  been  multiplied 
by  cos  and  in  north  polar  distance  db0''.86.  For  systematic  errors 
Armagh  has  been  compared  with  Glasgow,  and,  indirectly  through  the 
latter,  a  comparison  is  obtained  with  Auwers'  fiindamental  system. 
From  this  comparison  it  appears  that  the  north  polar  distances  are  in 
fidr  agreement  with  Auwer^  catalogue,  while  the  right  ascension^ 
show  considerable  discordances. 

BeUabUitg  of  the  9tar  plaeei  o/Auwer^  Fundamental  Catolo^fiM*— Mr. 
Chandler,  having  pointed  out  the  possibility  of  error  in  the  places  of 
certain  stars  (Observatory  8 : 387),  as  given  in  the  Berlin  «  Jalirbuch,'' 
Herr  Anwers  has  been  induced  to  publish  (Astron.  Kachr.,  114: 1-20) 
some  valuable  and  interesting  remarks  on  the  reliability  of  the  places 
of  his  Fundamental  Catalogue  (Pub.  d.  astron. Oesellsch.,  14),firom  which 
those  given  in  the  Berlin  Jahrbuch"  are  derived.  Herr  Anwers  ex- 
plains the  provisional  character  of  the  data  on  which  some  of  his  star- 
places  depend,  and  repeats  In  a  more  definite  manner  what  he  has  already 
said  on  the  subject  in  Publication  xiv.  In  fact  the  proper  motions 
adopted  for  some  of  the  stars  are  merely  provisional,  as  has  been  pointed 
out  in  the  introduction  to  the  catalogue.  The  proper  motions  employed 
have  been,  as  a  rule,  obtained  from  a  comparison  of  Bradley's  places 
with  those  of  Greenwich,  IhOl,  and  in  those  cases  in  which  Bradley  has 
only  one  observation,  or  observeil  tlie  star  in  one  element  only,  the 
proper  motion  is  given  to  one  decimal  placeless  than  usual.  The  reader 
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18  thus  pat  on  his  goairdy  and  knows  that  he  should  nse  the  places  of 
certain  stars  with  circamspectioD.  Herr  Auwers  thinks  that  it  would 
be  premature  to  attempt  any  correction  of  the  catalogae-plaoes  before 
the  completion  of  the  general  revision,  which  has  been  undertaken  by 
the  observers  of  the  zones  and  by  the  Pulkowa  astronomers.  He,  how- 
ever, takes  this  opportnnity  of  publishing  the  results  of  investigations 
he  has  made  as  to  the  mean  errors  of  the  different  catalogues  employed 
m  the  formation  of  the  Fundamental  Gatalogne,  viz,  Pulkowa,  1845  and 
1865;  Greenwich,  1S61  and  1873;  Cambridge  (U.  8.),  1872;  Leipzig, 
1868 ;  and  Leiden,  1868,  for  the  principal  stars ;  and  in  addition  to  these, 
Pulkowa,  1871,  for  the  supplementary  stars. 

The  following  are,  in  the  mean  (for  declination  ~  10*^  to  +  9(K>),  the 
mean  errors,  referred  to  the  unit  of  weight,  for  the  principal  stars : 


• 

P.  1*15. 

p. 1865. 

(i.  Irifil. 

• 

a.  1872. 

C. 1872. 

Lp.l86& 

L.1868. 

R.  A.  (e  cos  6). . 
DeeL  («)  

0*.040 
0".6l 

0".61 

o*.o;u 

0".46 

And  for  the  snpplementaiy  stars : 

P.  I84r>. 

P.  1871. 

G.  1861. 

G. 1872. 

C. 1H72. 

Lp.  1868. 

L.  1868. 

R.  A.  (e  con  6)  . 

0«.O57 

0-.05a 
0".64 

0».034 
0''.5« 

0".89 

0".72 

We  have  then,  linally,  for  mean  error  of  the  right  ascensions  0\0.33 
(for  supplementary  stars  0^042),  and  for  the  declinations  0".59  (for  sup- 
plementary stars  0".Cu).  The  somewhat  considerable  difference  in  the 
resultH  for  ])rincipal  and  for  siipi)lementary  stars  arises  from  the  cir- 
eumstauce  that  Herr  Amvers  gave  relatively  too  much  weight  to  i'ul- 
kowa  1871,  at  least  for  the  right  asct'ii.sions.  For  the  catalogue-jdaces, 
the  mean  errors  are  OMHM)  and  0".14  in  \l.  A.  and  Dec].,  n'spectively,  for 
the  principal  stars,  and  (K02G  and  (K'.IO  for  the  su[)plein('ntary  stars; 
where  the  mean  error  in  11.  A.  refers  to  the  total  number  of  stars  be- 
tween —  10*^  and  -f  50^.  At  the  present  time,  in  Herr  Auwers'  opinion, 
the  probable  error  of  the  star-i)laces  is  not  greater  than  0".02  in  11.  A. 
(for  moderate  decliuations),  aud  (^'.15  iu  Decl.  (Observatory,  1) :  liOli, 
May,  188G.) 

In  response  to  a  suggestion  by  Dr.  Gill,  a  number  of  astronomers 
have  expressed  their  willingness  to  co-oj>erate  in  tlie  systematic  observa- 
tion of  stars  which  have  been  used  in  comet  comparisons,  faint  stars 
whose  otxultations  have  been  observed,  zones  of  stars  used  for  scale  or 
screw  values,  orstars  tliat  have  been  used  for  geodetic;  i)urposes.  Among 
the  observatories  ready  for  this  work  are,  the  Cape  of  Good  Hope, 
^eucbatel|  BruxcUes,  Cointe,  Taschkcut,  aud  Cordoba. 
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Professor  Iloldeii,  while  iit  the  Waslibuni  Observatory,  euniiiiuMl  a 
list  of  all  piiblisheil  corrections  to  his  star  eatahj^j^iies,  iiiAeiting  the 
errata  iu  the  bodies  of  the  books  themselves.  Theori<;iiial  sources  from 
which  the  errata  were  copied  are  given  in  the  fourth  volum<»  of  the 
Publications  of  the  observatory.  The  value  of  this  list  will  be  appre- 
ciated by  all  iistrouomcrs  who  have  occasion  to  make  use  of  star  cata- 
logues. 

The  catalo;i^'ue  of  stars  of  the  British  Aasociatiou  lias  been  advertised 
lecently  at  170  mark,  or  about  4143. 

STELLAR  PARALLAX. 

Pzof.  A.  Hall  has  given  in  Appendix  ii  to  the  Waabington  Observa- 
tions for  1883  the  results  of  recent  observations  made  with  the  26  inch 
equatorial  to  determine  the  parallaxes  of  a  Lyrse,  61  Cygni,  40  (o^) 
Eridani,  and  6  p  Cygui.  The  results  are  as  follows: 


Dato. 


star. 


February       1883,  to  March  4,  ltf84.. 

July  31,  If^H;},  to  April  ir>,  \i><ta  

May  24, 1880,  to  July  '2.  l>sl  

October 'i4, 1880,  to  juuuary  JG,  188(3. 


40  (o-)  EriUaui. 

G  H  Cygni  

a  l^yiii*   

Gl  C'ygui  


Parallax. 


I  No.  of 
I  obaerva- 
tioos. 


I 


-  o.2vi:?  -1  0.IV30-J 

-f  II. '.:!!  f  o.uu:>r»  ! 
-j-u.  :J7o_LU.oiui 


54 
liH 
101 


Dr.  W.  Schur  has  piiblislieil  in  th<>  Astronomiseho  Xiicliriclitcii  (vol. 
114,  p.  H>1),  a  disciis.sion  of  tlio  parallax  of  tho  doiiMe  star?/-^  Aiiri^'ju 
from  measures  of  position,  aiif^h",  and  distance  made  with  IJ  ineh  Strass- 
biirg  retractor,  in  l.SS'VS.").  The  linal  value  for  tiie  parallax  of  liie 
fainter  (iniith  nuigiiitude)  star  is  +  O'Mll  -J:  0"  (KM.  llerr  Scliur 
thinks  that  he  is  justified  iu  assertin^^  that  thr  parallax  of  this  star  ia 
at  least  O'M — a  remarkable  result,  cousiderin;.^  tlu^  fixity  of  the  object." 

40  [c?)  Eridani. — Mr.  J.  E.  Gore,  using  Professor  IJalTs  jjarallax, 
It  as  obtained  by  means  of  elements  wiiicli  lie  bas  computed,  the 
followiug  figures : 

DiHt:iii(  o  of  40  Eridani  fnnu  th«*  earth   J)-*4,I>ri5 

Me»u  ilistanco  Ix'tweeu  the  componeuts,  B  C   8(> 

Sum  of  luassett  B  C  )  - 
8aii'aman  =  l  } 

Tiie  unit  of  distauce  is  Ihc  mean  dislauce  of  the  earili  from  tbe  sun. 

DOUBLB  STABS. 

Two  reeent  papers  on  ]»ersonal  equation  in  double-star  observations 
will  be  found  of  especial  interest  to  those  enga;^ed  in  this  class  of  work. 
The  first  i)aper  forms  the  subject  of  a  thesis  by  .M.  Iii;;ourdan,  of  the 
Paris  Observatory,  submitted  for  tbe  degree  of  doctor  of  physical 


Digitized  by  Google 


A8TB0N0MT, 


109 


science.  M.  I>i<i(>iinlan  reviews  thv  work  of  otluTs  in  tin's  lield,  ^ives 
a  (It'scriptioM  of  a|»j)iUiitiis  whiiih  lie  lias  (U'visod  for  iiivcsfi^^atiiij?  tbe 
probh'iii  i)y  means  of  artificial  stars,  and  <l('(iu(  (.!s  liis  own  personal 
lujnation  fii)in  a  lar^e  number  of  nieasurcs  madt'  with  this  apparatus* 
He  finds  tliat  his  i)ersoual  e<juatiou  is  not  atfectcd  by  tlie  i)osition  of 
the  eyes  witli  respect  to  the  line  joining  tlie  stars  nor  by  the  altitude; 
the  briirhtiiess  of  tlie  stars,  on  the  other  hand,  does  atlect  his  measurea. 

The  second  i)aper  referi^'d  to  is  by  Mr.  JI.  C.  Wilson,  formerly  of  tbe 
Cincinnati  Observatory,  and  is  puidisiied  in  the  Sidereal  ^Messenger 
(vol.5,  pp.  J71,  211).  .Mr.  Wilson  ^ives  an  interesting  sketch  Of  the 
liistory  of  the  subject,  together  willi  an  in  vest  i^^ation  of  his  personal 
errors,  obtained  from  observations  made  between  1H82  and  1880,  with 
the  equatorial  of  the  Cincinnati  Observatory.  He  linds  that  hia  nieas- 
ures,  both  of  x)osition  an^^le  and  of  distauce,  arc  blightly  iutlueuced 
by  the  ini;lination  of  tln^  head. 

Spectroscopic  mtihoil  of  (h  tviinuihu}  the  distance  of  a  double  star. — Mr. 
A.  A.  Iiaud)ant, of  the  Dublin  Observatory,  in  a  paper  (;ommunicated  to 
tin'  Royal  Irish  Academy  on  iMay  issii,  discusses  at  some  len;;th  the 
l)ossibdity  of  determniin;L^  the  distance  of  a  doubh*  star  by  measures  of 
the  relative  velocities  ot  the  comjMini  nts  in  the  liiu'  of  sijrht.  Dr. 
nnirjrinwS  havin,i;  demonstrau-d  that  it  was  practicable  to  measure  the 
rule  of  approach  or  recession  ol  a  star,  it  was  stcn  that  it  would  be 
at  Jeast  theoretically  possible  to  determiiu'  the  distance  of  a  star  by 
this  method.  Mr.  iiaml)ant\s  critical  examination  of  the  conditions  of 
the  problem  shows  however  that  tbe  method  can  have  but  little  prac- 
tical application. 

Orbits  of  doulilc  stars. — The  loliowini;-  table  j^ivos  the  ])eriod  of  revo- 
lution" in  years,  and  '•seaii  axis  m-ijor,''  m  seeon<ls  of  are,  obtained  for 
a  number  of  binary  stars  iu  recent  determinatious  of  elements : 


8tar. 


OS  904  , 

V  SaKittarii  

r  t'.v>rni  .., 

40  (o-)  EridaDi  .... 
ti  Delpliiot  

y  Coronn  Anstrnli.s 
y  Con.iiic  AiiHtiulia 
a  (  outauri  


Period. 

St>iui-axi.s 
luiijor. 

Compnter. 

Pabliahedin— 

Year$, 

// 

<}.t.45 

0.339 

Gore  

Astroit.  Naebr.,  115:  111. 

1>\  C)'J 

0. '):? 

..  .<lo 

Month.  Nut.,  1(5:  444. 

J.  li> 

A.siroM.  Niicbr.,  11:'): 215. 

mo 

6. 

. . .  ilo  

Month.  Not.,  4G:*^L 

30.91 

0.517 

Pkk-.  Riiy.  Irinh  Aoad.,  8 
8.,  V.  4,  No. .'». 

81.78 

. .  .do  . .... 

Moiitli.  Not..  4(i:  103. 

7?^.  H(» 

Wilsou. 

Sid.  Mf  SH.,  5 : 251. 
Motitli.  Ncit.,  4ti:28y,  336. 

br.  t  J 

IH. 

Pow.  ll.  .. 

TARIABLB,  NEW,  OK  TEMPORARY  STARS—COLORED  STARS. 


Oljsernitious  of  VfiriaJdc  stars  in  l  ss,"», — Professor  Pickering  i)rints  in 
the  t  wciity  fii  st  \  (i!iime  of  the  Proecediii^s  of  the  American  Aea<leiny 
bi4  Uiird  auuual  report  upou  objiervatiou^  of  viiriablesy  giviu^  parlicU' 
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lars  ol  nearly  two  liiiiulrod  stars  foi-  1885.  The  work  has  bocii  (h)nohv 
co-operation.  All  who  are  williuj^  to  assist  (a  fiehl^^lass  is  suflicient 
iiistruineiitiil  equijmieiit),  are  requested  to  send  aeeounts  of  their  work 
to  the  Harvard  Observatory  as  soon  as  ]»ossible  alter  the  elose  of  each 
year.  Professor  Pickerinp:  undertakes  to  make  photometric  observa- 
tions of  all  comparison  stars  needed. 

Mr.  Kspiti.  the  special  observer  of  the  Liver|)ool  Astronomical  Society, 
has  commenced  the  issue  of  a  circular  calling  atteutioii  to  various  vari- 
able stars  or  stars  suspected  of  variability. 

Several  interesting  cases  of  variability  have  been  discovered  l)y 
Messrs.  Chandler  and  Sawyer,  of  <  'ambrid.ixe.  The  most  interestiui^  case 
is  a  new  variable  of  the  Alj^ol  type  «liscovered  by  Mr.  Chandler  in  the 
constellation  Cy^rnus  (U.  A. '20''  48"';  Deel.  -f  .'VP  M').  The  range  is  from 
7.1  magnitude  to  7.8  magnitude,  the  whole  variation  taking  ])lace  in 
about  six  hours.  The  only  doubt  is  in  regard  to  the  interval  during 
which  the  star  remains  at  its  normal  magnitude.  Mv.  Chandler  sus- 
pects that  the  whole  duration  between  two  successive  periods  of  chauge 
will  be  fouud  to  be  about  oue  day,  twelve  hours. 

QoriPu  new  variable  near  Orianis  {Nova  Orionis),^A  mass  of  olxier- 
vatious  by  skillful  obserrers  has  aocnnmhited,  and  will  repay  a  thor- 
ongb  study. 

It  seems  to  be  elearly  established  that  this  interesting  star  is  a  sim- 
ple variable,  and  not  one  of  the  elass  to  which  the  title  temporary  * 
can  properly  be  applied.  M.  Dan4r,  who  observed  the  star  at  inter- 
vals from  December,  1985,  to  April,  18S(;,  found  (Astron.  Naehr.,  No. 
2755),  on  renewing  his  observations  at  the  end  of  October  and  the 
beginning  of  November,  1886,  that  it  had  unmistakably  increased 
in  brightness  in  the  interval,  and  was  continuing  to  do  so.  Herr 
Fr.  Schwab  and  Mr.  Espin  confirm  this  conclusion,  the  former  having 
observed  the  star  early  in  last  July,  and  having  fonnd  It  then  fiunter 
than  the  twelfth  magnitude.  Its  period  would  apiiear  to  be  not  tu 
from  one  year;  Herr  Schwab  gives  it  as  one  or  two  weeks  louger  than 
one  year,  and  as  ranging  in  brightness  from  the  sixth  magnitude  to  12}, 
whilst  M.  Dnndr  assigns  a  period  of  359.5  days.  (Nature.) 

According  to  Dr.  Vogel  and  others  who  have  examined  its  spectrum, 
it  belongs  to  Type  III  a,  resembling  the  spectrum  of  a  Ononis. 

The  new  star  in  the  great  nebula  of  Andromeda, — Professor  Seeliger 
has  published  (Astrou.  Naehr.,  No.  2710)  au  interesting  i>aper  contain- 
ing an  attempt  to  represent  the  observed  variations  of  the  light  of  the 
Nova  in  Andromeda  by  a  forninla  expressing  the  rate  of  cooling  of  a 
hot  sphere.  Sujiposing  that  such  a  boily  has  its  tetnperature  su<ldenly 
increased  to  an  enormous  extent  by  Konie  shock,  it^  brightness  will  of 
course  be  increased  also.  And  assnming  that  the  latter  is  proportional 
to  the  wth  i)ower  of  the  temperature,  and  using  Pogsou's  scale  for  traus- 
Ibrming  brightness  into  stellar  magnitude;  Professor  Seeliger  (making 
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soino  fiirtlier  more  or  less  probable  assumptions)  diMluces  an  expres- 
sion for  the  niafrnitiuU'  of  the  eoolinfj  star  at  any  time.  In  onb  r  lo 
compare  tliis  formula  with  Ilerr  Miiller's  photometric  ujeasnres  of  the 
Xora,  exten<lin«?  from  1<S85,  {September  2,  to  October  13,  l*rofessor  Seel- 
i^er  assumes  that  w=l,  and  that  the  epoch  for  whiirh  the  time  f=(>, 
18  1885,  Anprust  27,  S^^  IJcrlin  mean  time.  Usin«x  (piit«  approximatts 
values  of  the  constants  inv()lve<l  in  his  formula,  it  appears  that  there  is 
a  pootl  general  agreement  (tlie  nu'iiii  (liscctniance  bttiiij;  0.11  of  a  stellar 
magnitude)  between  the  comjMite<i  and  observed  values.  The  compute<l 
mngnitude  corresponding  to  the  epoch  for  which  <=0,  is  7.73.  The  fair 
agreement  shown  by  this  comjiarison  indnires  Professor  Seeliger  to 
think  that  the  form  of  the  expression  which  he  has  deduced  is  such  as 
would  accurately  icpresent  the  observations,  i)ro\  ided  that  it  were  pos- 
sible to  determine  the  necessary  constants  with  sufficient  precision. 
And  as  there  is  evidence  to  show  that  the  nebula  in  Andromeda  is, 
partly  at  least,  comi)osed  of  a  vast  numberof  faint  stars,  it  appears,  in 
Pi-ofessor  Seeliger's  opinion,  not  unreasonable  to  suppose  that  a  collis- 
ion was  the  cause  of  the  sudden  development  of  heat  and  light  which 
revealed  itself  to  us  as  the  aj>pearance  of  a  "new  "star. 

With  reference  to  the  i>oint  thus  raise<l  by  Professor  Sceliger,  Ilerr 
Auwers  points  out  (Astron.  Nachr.,  Xo.  2715)  that  the  great  similarity  of 
the  outburst  in  Andromeda  in  bssr>  to  the  phenomenon  observe<l  by  him 
in  1800  iu  the  cluster  80  Messier  in  Scor|>io  is  a  strong  contirmation  of 
Professor  Seeligers  \  lews.  The  probability  that  two  variable  stars  of 
such  ex(^^'ptionaI  character  should  be  j^rojected,  in  one  case  on  a  close 
star-cluster,  in  the  other  case  on  an  object  w  hich  ai)pears  to  be,  in 
part  at  lea^st,  a  close  star-cluster,  is  so  snuill  that  it  is  almost  necessary 
to  refer  these  outbursts  to  i)hysical  changes  in  the  nebulu)  iu  which  they 
respectively  appeared.    (Observatory,  Ajjril,  188<l.) 

Dr.  Mills  (Nature  33  :  440)  iu  criticising  Professor  Sceliger's  collision 
hypothesis  suggests  that  the  blazing  out  of  the  Norn  may  be  merely  a 
physico-chemical  conse(iuence  of  cooling;  and  it  has  l)een  i)ointed  out 
by  Mr.  Castell-Evans  (Nature,  33:  480)  that  practically  tlie  same  expla- 
nation was  suggested  in  1878  by  l*rof.  H.  Mcldola  in  :i  paper  ]Miblished 
in  the  Philosophical  Magazine  for  July  of  that  year.  Professor  Mel- 
dola  says:  "  It  is  conceivable  that  in  certain  cases  the  composition  of 
a  star's  atmosphere  maybe  such  as  to  permit  a  considerable  an)ount  of 
cooling  before  any  combination  takes  j)lace  among  its  constituents  ;  un- 
der such  circumstances  a  sudden  cata^strophe  might  mark  the  period  of 
combination,  and  a  star  of  feeble  light  would  blaze  forth  suddeidy,  as 
oc;curred  in  1800  to  r  Coronas  Borealis.  In  other  cases,  Mgain,  it  is 
possible  that  the  composition  of  a  star's  atn]0si)here  may  be  of  such  a 
nature  as  to  lead  to  a  state  of  iK-riodicsdly  unstable  chemical  equilib- 
rium ;  that  is  to  say,  <luring  a  certain  jieriod  cornbiuation  maybe  going 
ou  with  the  accompauyiug  evoluliuu  of  heat,  till  at  length  dissotaatiou 
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again  begins  to  take  place.  In  this  manner  the  phenomena  of  many 
variable  stars  ma.v  perhaps  be  aooonnted  for." 

Dr.  von  Kovesligetby  obeerviug  with  a  7-inch  Men  equatorial  at  the 
observatory  of  Baron  Podmaniczky  at  Kis  Eartal,  in  Hnugary,  an* 
uounced  the  re-appearanoe  of  the  Nova  on  September 26, 1886.  From 
tliis  date  he  foond  that  it  became  more  star-like,  and  np  to  the  eveniog 
of  October  2  both  nucelns  and  new  star  were  visible.  From  October 
2  to  October  17  the  old  nncleas  was  invisible.  By  October  23  the  nn-  * 
dens  had  assamod  its  normal  state,  but  the  new  star  was  not  seen. 
A  number  of  telescopes  were  immediately  tnrned  npon  the  uebola,but 
in  the  main  failed  to  detect  the  cha  n ges  suspected.  {8ee  Astron.  Nachr., 
2766-2752.)  It  probable  tliat  the  object  seen  was  one  of  the  very 
taint  points  of  light  known  to  exist  near  the  nnolens  of  the  nebnla. 

A  very  complete  series  of  observations  of  Nova  Andromedm  is  given 
by  Br.  Copelaud,  of  the  Dan  Echt  Observatory,  iu  the  Monthly  No- 
tices for  December,  1886. 

Catalogue  of  colored  stars. — Mr.  W.  S.  Franks  has  presented  to  the 
lioyal  Astronomical  Society  a  catalogue  (not  printed, apparently)  of 
1,730  colored  stars  situated  betweeu  the  pole  and  — liO^  of  declination, 
and  inclndinf,' all  stars  down  to  the  0.-5  n)agnitu<le.  The  introduction 
to  this  catalogue,  ^ivinjj  a  tabular  analysis  of  the  colors  recorded,  is 
published  in  the  Monthly  Notices  for  April,  1886. 

We  should  mention  also  a  list  of  thirty-one  ])romiDeut  colored  stars  of 
the  southern  henusphere  published  by  Mr.  A.  S.  Williams  iu  the  Astro- 
uoinical  Kegister  for  October. 

Mr.  Chambers  stated  at  the  meeting  of  the  Royal  Astronomical  So- 
ciety on  March  12,  ISSG,  that  be  was  preparing  a  catalogue  of  red  stars. 

8TBLLAB  PHOTOXBTBT. 

PJiotometric  obiermUumB  at  Harvard  College  Observatory. — Professor 
Pickering,  iu  his  annual  report,  states  that  50,800  separate  photometric 
comparisons  were  made  with  the  meridian  photometer  iu  188G.  Theiu- 
slrament  has  been  found  to  give  entire  satisfaction  both  in  the  accuracy 
and  the  rapidity  of  its  work.  Various  tests  have  been  applied  to  de- 
tect the  presence  of  systematic  errors,  but  so  far  with  negative  results. 
**A  comparison  of  the  seven  hundred  stars  common  to  the  observations 
of  VVolil',  Pritchard,  aud  the  Harvard  Pliotometry,  showed  that  our  re- 
snits  differed  on  the  average  from  Wolti",  after  allowance  for  systematic 
diff'erences,  by  0.140  of  a  magnitude;  from  Pritchard  byO«I45$  while 
Woltt'and  Pritchard  differed  from  each  other  by  0.192.  A  comparison 
of  the  fifty  five  stars  proposed  by  Professor  Pritchard  as  standards,  and 
measured  by  him  on  several  nights,  showed  tiiatthe  average  deviation 
from  the  Harvard  Photometry  was  only  0.104.  -  -  -  A  comparison 
between  the  results  obtained  at  Pnlkowaand  Cambridge  shows  that  the 
average  deviation  of    measuremeut  of  the  difference  iu  brigiitness  lie- 
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t\ve(  1)  two  gtars  observed  at  both  places  does  not  exceed  one  teLth  of 

a  niagnitiule." 

The  pi  im  ipal  work  of  the  meridian  i)hotoineter,  the  revision  of  the 
Dun-liiniisterung  magnitudes,  is  now  approaching  completion,  nine- 
tenths  of  the  observations  iiaving  already  been  made.  During  1887  the 
observing  list  will  be  extended  to  include  stars  in  the  first  20^  of  south 
declination. 

Observations  of  the  eclipses  of  Jui)iti'r  s  satellites,  comparison  stars 
lor  variables,  etc.,  are  made  with  the  photometer  attached  to  the  15- 
inch  equatorial. 

A  comparison  of  pliotometric  methods. — Mr.  S.  C  Chandler,  jr.,  pre- 
sented at  the  lUitTalo  meeting  of  the  Americjin  Assoeiation  an  important 
paper  on  A  comparative  estimate  of  nn'tUods  and  results  in  stellar 
photometrv,"  in  which  lie  reaches  the  conclusion  (also  reached  by  Dr. 
G.  Miiller,  of  Potsdam,— V^tljsehr.  d.  astron.  Gesellsch.,  20:  261-267), 
that  the  jiliotoineters  now  in  use  give  no  advantage,  in  point  of  accu- 
racy, over  direct  eye  estimates  of  differences  in  magnitude  made  accord- 
ing to  Argelander's  well  known  niethod.  Willi  regard  to  accidental 
errors,  Mr.  Chandler  concludes  that  "  eye-estiniates  are  nearly  three 
times  as  accurate  as  photometric  measures,  and  he  also  i)oints  out  that 
several  variables  havo  been  detected  and  their  periods  and  light-curves 
well  determined  by  careful  eye-estimates,  whose  whole  range  of  bright- 
ness is  no  greater  than  the  range  of  error  in  photometric  observations. 
Keferenco  shouhl  be  made  to  Mr.  Gbandlei's  paper  in  the  Astronomiache 
Nachrichten,  vol.  115,  p.  145,  merely  an  abstract  of  his  communication 
having  been  published  in  the  Proceedings  of  the  American  Associa- 
tion. 

A  proposed  new  catalogue  of  magnitudes  of  southern  start, — Mr.  E.  F. 
Sawyer,  of  Cambridge,  has  been  at  work  since  1882  upon  a  determina- 
tion of  the  relative  magnitude  of  the  stars  included  between  the  equa- 
tor and  30<^  of  south  declination,  and  not  fainter  than  the  seventh  mag- 
nitude. The  observations  are  made  with  an  opera  glass  (magnifying 
two  and  a  half  times)  put  slightly  out  of  focus.  The  number  of  stars 
comprised  will  approximate  3,  'i00,  and  the  average  number  of  observa- 
tions for  each  star  will  be  about  three  and  one-half.  Mr.  Sawyer  finds 
tarn  593  stars, eadi observed  twice,  that  the  average  difference  between 
two  independent  determinations  of  a  magnitude  of  a  star  is  0.112  of  a 
magnitude,  whioh  corresponds  to  a  probable  error  of  a  single  observa- 
tlon  of 0.065.  It  is  exi>ected  that  the  work  will-be  completed  and 
ready  for  pablication  within  a  year. 

STBIXAB  SPBOTBA. 

Photographic  study  of  stellar  spectra  at  Harvard  College  Observatory. — 
Professor  Pickering  has  announced  in  his  annual  rei)ort  an  extensive 
investigation  in  stellar  spectra,  by  means  of  photography,  undertaken 
n.  Mis.  600  8 
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•   

at  the  Harvard  Observatory.   Provision  has  been  made  by  Mis.  Dia- 
per for  meetiug  the  expenses  of  this  work,  as  a  memorial  toherhas- 
baod,  the  hite  Dr.  Henry  Draper. 
Three  researches  are  now  iu  progress. 

The  first  iucludes  a  general  snrvey  of  stellar  spectra.  Each  spectrum 
is  photographed  with  an  exposure  ef  not  less  than  five  minutes,  and 
these  photographs  generally  exhibit  the  speetra  of  all  stars  brighter 
than  the  sixth  magnitude  with  snffldent  distlnetness  for  measaiementi 
The  greater  portion  of  the  sky  north  of  — SO^has  been  surveyed  in  this 
work,  which  will  be  repeated  during  the  coming  year.  One  hundred 
and  lifty-one  plates  have  been  measured  and  6^431  speeto  examined 
and  classified.  Of  these  4,148  haye  been  identified  and  the  name  and 
position  of  the  corresponding  star  entered  opposite  each.  The  com- 
pleted work  wUl  form  a  catalogue  probably  containing  three  or  four 
thousand  sters,  each  photographed  on  several  plates. 

The  second  research  relates  to  a  determination  of  the  spectra  of  the 
fidnter  stars.  Each  photograph  taken  in  the  course  of  this  research 
receives  an  exposure  of  one  hour,  so  that  the  spectra  of  all  the  stars 
not  fiiinter  than  the  eighth  or  ninth  magnitude,  and  included  in  a  region 
ten  degrees  square,  are  represented  upon  the  plate.  On  fifty-eight 
plates  2,416  spectra  have  been  measured,  and  of  these  2,369  have  been 
identified. 

In  both  of  these  investigations  the  8-inch  Bache  telescope  has  been 
employed. 

The  third  research  relates  to  a  more  carefhl  study  of  the  spectra  of 
the  brightest  stars.  For  this  work  Mrs.  Draper  has  lent  the  11-inch 
photographic  lens  employed  by  her  husband.  She  has  also  furnished 
an  admirable  mounting  for  the  instrument  and  a  small  observatory  to 
contain  it.  Two  prisms  have  been  constructed  to  place  in  firont  of  the 
object  glass,  the  large  one  having  a  clear  aperture  of  11  inches  square 
and  an  angle  of  nearly  16^,  the  other  being  somewhat  smaller.  The 
preliminary  results  attained  with  this  apparatus  are  highly  promising. 

A  recent  photograph  of  the  region  in  Oygnus  where  fbur  stars  were 
known,  exhibiting  the  interesting  peculiarity  of  bright-line  spectra^ 
brought  out  four  more  spectra  of  the  same  kind.  One  of  these  is  the 
comparatively  bright  star  P  Gygni,  in  which  bright  lines,  apparently 
due  to  hydrogen,  are  distinctly  visible.  This  phenomenon  recalls  the 
circumstances  of  the  outburst  of  light  in  the  star  T  Ooronse,  especially 
when  the  former  history  of  P  Oygni  is  considered.  According  to  Schdn- 
feld,  it  first  attracted  attention  as  an  apparently  new  star  in  1600,  and 
fluctuated  greatly  during  the  seventeenth  century,  finally  becoming  a 
star  of  the  fifth  magnitude,  and  so  continuing  to  the  iiresent  time. 
Another  of  the  stars  shown  by  the  photograph  to  have  bright  lines  is 
DM.  +  370, 3821,  where  the  lines  are  unmistakably  evident 
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ASTBONOHIOAL  PHOTOaBAPHT. 

The  improveiuents  in  astronomical  photofrraphy  during  the  past  two 
years,  following  the  introduction  of  the  njodcru  dry  i)latcs,  hare  at- 
tracted wi<le-spread  attention,  and  tlie  great  merits  ot  the  new  method 
scarcely  call  for  any  exaugeration  in  order  to  estahiisli  j)hotography 
permanently  as  a  means  tor  astronomical  research.  We  find  (Ireeuwich, 
llarvard,  Paris,  Cape  of  Good  Hope,  and  Lick  taking  steps  to  make 
stellar  phot ogra^i^iy  a  part  of  their  routine  work,  and  arrangements  have 
beeu  made  by  Admiral  Mouchez  for  holding  an  international  conference 
at  Paris  in  Aj)ril,  1SS7,  for  the  purpose  of  elaborating  a  i)lan  of  co  op- 
eration  in  ])hotograpliing  the  wliolc  sky.  It  is  hoju'd  tliat  ten  or  twelve 
observatories  will  be  ready  to  co-operate  and  that  all  will  be  supplied 
with  instruments  of  the  same  i)ower,  so  that  the  work  will  form  a  homo- 
geneous whole.  It  will  require  11,000  i)late8  of  4*^  each  to  cover  tlie  sky, 
and  ten  years  will  probably  be  uecessary  for  the  completiou  of  the  uu- 
dertaking. 

tStellnr  photography  at  (he  Paris  Observatory. — An  article  in  Mature 
(May  13,  bSSG),  whicli  gives  a  wood-cut  of  the  apparatus  used  by  tUe 
Messrs.  Henry,  gives  also  the  following  table  of  the  time  of  exposure  re- 
quiied  (with  the  Monckhoven  gelatiiio-bromide  plates)  to  obtaiu  stars 
ot  diii'erent  degrees  of  brightness : 

Magnitude.  Time  of  expovim. 
1  0*.005 
8  0.013 
8  0.03 

4  0.06 

5  0.2 

6  Tho  limit  of  magnitude  viaible  to  naked  eye  0.5 

7  1.3 

8  3 

9  8 

10  )  (80 

11  >  MeAn  magnitade  of  the  asteroidB  <  50 

(2"  ' 


12  )  /  2"'  0 

13  5  0 

14  13  0 

1^  S  The  sinalleut  stats  visible  iu  large  telemopes  l*^  *i3  0 

These  figares  represent  a  mioimum.  To  secure  good  reprodaotions 
on  paper  the  time  of  exposare  would  have  to  be  increased  threefold.  A 
two  liours'  exposare  gives  stars  much  fainter  than  Herschel's  debilisgima. 

The  Ilenrys  have  socct  ssf ally  photographed  the  clusters  iu  Hercules, 
Sobienki,  Ophiuchus,  and  Perseus,  and  the  major  planets.  They  have 
obtained  the  trail  of  an  eleventh-maguitnde  asteroid — a  fine  line  among 
the  stellar  points.  The  new  method  seems  well  adapted,  also,  to  the 
search  for  a  tratis-Neptunian  planet. 

The  observatories  at  Algiers  and  Rio  Janeiro  are  to  be  supplied  with 
instruments  similar  to  those  at  Paris,  and  an  equatorial  coud6  of  0.6 
meter  (24  inches)  apertne  provided  with  a  photographic  objective  is 
to  be  constructed  for  the  Paris  Observatory,  to  test  the  adaptability  of 
this  form  of  iostrament  for  photographie  work. 
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SUUar  photography  at  Rarvard  Collego^hserwtory.'^^vofesBOT  Pick- 
ering's investigations,  whick  were  briefly  referred  to  in  last  year's  re- 
port, have  been  published  in  fhll  in  the  Memoirs  of  the  American 
Academy  (voL  11  ^  pp.  179-226).  His  paper  contains  a  sketch  of  the 
history  of  the  subject,  description  of  the  apparatus,  discussion  of 
theoretical  considerations,  and  some  results  obtained  in  the  three  depart- 
ments of  «  star-charting,  pboto^rai)hing  star  trails,  and  spectrum  pho- 
tography.'' His  work  on  the  photography  of  stellar  spectra  we  have 
already  allnded  to  in  the  present  review. 

In  the  report  of  the  Harvard  Observatory  for  1886  it  is  stated 'that 
the  investifiration  in  stellar  photography  undertaken  with  the  aid  of 
the  Baehe  fund  is  now  nearly  completed.  The  principal  results  ob- 
tained include  photographs  of  the  entire  sky  north  of  —  30^,  on  which 
all  stars  bright  enough  to  leave  trails  without  the  ddof  olock-work  are 
depicted.  One  series  of  plates  exhibits  the  effect  of  atmospheric  ab- 
sorption on  nearly  every  night  of  observation  for  a  year;  and  among  the 
miscellanetous  observations  may  be  mentioned  some  experiments  in  the 
application  of  photography  to  transit  instruments,  which  showed  that 
the  accidental  errors  did  not  reach  one-half  of  those  affecting  eye- 
observations.  Various  photographs  were  taken  of  the  nebula  of  Orion 
to  show  the  relative  brightness  of  different  portions  of  this  object. 
The  nebnl»  in  Andromeda,  in  Lyra,  and  in  the  Pleiades  were  also 
photographed.  An  attempt  was  made  to  photograph  a  satellite  of 
Jupiter  while  undergoing  eclipse,  and  thus  to  determine  the  time  of  this 
phenomenon. 

Agtronomieal  photography  at  the  Lick  Obiorvatory,^In  a  very  interest* 
ing  article  upon  astronomical  photography,  published  in  the  Overland 
Monthly  for  November,  1886,  Professor  Holden  thus  summarizes  the 
fiEusilities  of  the  California  observatory  for  investigations  in  this  field: 
«  We  expect  to  have  a  photographic  objective  as  large  as  36  inches  in 
apertore,  if  the  glass  for  this  can  be  obtained.  This  will  be  mounted 
in  the  most  perfect  manner,  and  we  shall  employ  the  12-inch  Clark 
telescope,  now  at  the  observatory,  as  a  pjointing  telescope  for  the  large 
objective.  The  12-inch'  telescope  will  be  mounted  alongside  the  other. 
An  electrically-controlled  driving  clock  will  keep  the  two  telescopes 
accurately  directed  during  the  exposure.  Our  objective  will  collect  nine 
timesthelight  of  any  other  photographic  telescope  now  made.  -  -  - 
The  focal  length  of  the  combination  will  be  about  580  inches,  and  1"  on 
the  plate  will  therefore  be  0.002  inch.  This  is  a  quantity  whose  ^  part 
can  easily  be  measured.  A  single  exposure  will  give  us  a  map  of  the 
sky  comprising  four  square  degrees  on  a  plate  24  by  24  inches.  -  -  - 
The  sun's  image  unmagnlfied  will  l)e  6  inches  in  diameter;  a  large  sun- 
spot  will  be  the  size  of  one's  finger-naiL  -  •  -  The  photographs  of 
the  mootn  in  the  focas  of  the  Lick  equatorial  will  be  6  inches  in  diam- 
eter, and  will  probably  stand  an  enlargement  of  twelve  times,  so  as  to 
be  6  feet  finaHy." 
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'  Stellar  photography  at  Oordoba. — Dr.  Gould,  id  a  paper  read  at  the 
Buffalo  meeting  of  tbo  American  Association,  has  described  ibe  photo- 
graphs taken  at  Cordoba  from  ISTi*  to  ISSJ.  About  seventy  southern 
clusters  and  more  than  a  hundred  double  stars  were  repeatedly  photo- 
graphed. Some  sixteen  plates  of  the  Pleiades  and  five  of,  Praesepo 
were  obtained ;  the  total  number  of  photographs  being  somewhat  less 
than  thirteen  hundred.  Dr.  Gould  lays  great  stress  on  the  necessity 
of  promptly  converting  the  photographs  into  a  permanent  nnmericid 
record:  and  considerable  uneasiness  is  aroused  by  the  discovery  that 
the  collodion  or  gelatine  films  are  readily  detached  from  the  plates. 
Some  progress  has  already  been  made  in  the  rednctiouSy  nnder  Dr. 
Gould's  immediate  supervision  at  Cambridge. 

Fritchard's  '''' Renearchea  in  stellar  photography.^ — In  a  paper  with  the 
foregoing  title,  read  at  the  meeting  of  the  Royal  Society,  May  27, 1886, 
Professor  Pritchard  gives  an  account  of  a  number  of  photographs  of 
the  Pleiades  which  he  has  submitted,  to  a  critical  examination,  with  the 
following  objects  in  view  : 

(1)  To  ascertain,  by  means  of  definite  and  accurate  measurement,  the 
relation  between  the  diameter  of  a  star-disk  impressed  on  a  photo- 
graphic plate  with  a  given  exposure,  and  its  photometric  magnitude ; 
a  simple  formula  seems  to  connect  the  two.  (2)  To  ascertain  whether 
the  photographic  plate  remains  an  absolutely  accurate  picture  of  the 
actual  relative  positions  of  the  stars  in  tlie  sky  itself,  and,  moreover, 
whether  these  are  measurable  with  that  extreme  degree  of  precision 
which  is  attainable  with  the  best  instrumental  means.  The  satisfactory 
accordances  of  measures  of  different  plates  have  afforded  a  sufficient 
answer  to  this  inquiry.  (3)  The  third  subject  of  investigation  was  the 
relation  between  the  areas  of  the  impressed  star-disks  and  the  time  of 
exposure  of  tlie  plates.  As  far  as  at  i)resent  ap})ears,  these  areas  vary 
as  tlie  square  root  of  the  time,  though  the  investij^^ation  is  not  to  be 
regarded  as  complete.  Bond,  in  1858,  considered  that  the  areas  varied 
directly  as  the  time. 

In  the  course  of  his  work  Professor  Pritchard  noticed  what  appeared 
to  be  ii  distortion  of  tl^e  i)hotograpliic  film  on  a  small  portion  of  the 
plate,  and  he  detected  a  somewhat  similar  distortion  upon  one  of  eight 
plates  of  Gl  Cygni  and  neighboring^  stars.  lie  has  li()i)es  that  in  the 
course  of  a  year  the  parallax  of  certain  stars  will  be  redetermined  by 
I)hotoj^rai)liy,  even  to  a  greater  degree  of  accuracy  than  has  hitherto 
been  achieved  by  direct  instrumental  application. 

Professor  Uarkness  has  sugfzested  tliat  great  increase  in  the  accuracy 
of  transit  observations  of  the  sun  would  be  gained  by  inserting  a  sensi- 
tive photographic  plate  just  behind  the  wire  system  of  the  instrument,  and 
making  an  instantaneous  exposure  at  the  time  of  the  sun's  transit. 
This  would  avoid  the  <l!sturbance  of  adjustments  of  the  instrument 
arising  from  the  ex])osure  to  the  sun  for  several  minutes,  which  is  nec;- 
essary  in  the  present  mode  of  observing.  Stars  wouhl  be  observed  and 
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the  iustramental  coDstauts  determiQed  by  using  the  eje-piece  iu  th6 
usual  way. 

COMETS. 

Professor  BrediQhin  in  coDtinaiuj;:  his  researches  apon  the  mathe- 
matical theory  of  comets  has  re-determined  the  repulsive  foioes  which 
prodace  the  tails  of  different  types.  Making  use  of  some  forty  comets  in 
his  disoossiony  he  has  fonnd  for  tAils  of  type  i,  a  mean  valae,  1 — /i  s  14 ; 
bnt  the  comet  of  1811,  by  far  the  most  farorable  for  the  determination 
of  the  repalsive  force  of  this  type,  gave  17.ff,  and  this  represents  quite 
well  the  tails  of  other  comets.  In  this  type  the  initial  velocity  g  varies 
from  0.1  to  0.34y  the  mean  being  0.23  (0.1=1.9  miles  per  second,  aboat). 
In  type  n  the  forces  vary  from  0.5  to  2.2,.and  the  initial  velocities  from 
0.U3  to  0.07,  mean  0.05.  For  the  axis  of  the  tail  1— /isLl.  In  type 
III  the  repulsive  forces  lie  between  0.1  and  0.3,  and  the  velocities  be- 
tween 0.01  and  0.02. 

Dr.  Holetschek's  investigation  npon  the  conditions  of  visibility  of  a 
comet  have  been  followed  np  by  Dr.  W.  Meyer,  who  finds  that  if  the 
great  comets  of  1843, 1880,  and  1882  had  reached  perihelion  in  May 
they  wonld  have  escaped  unobserved.  The  orbit  of  the  comet  seen 
during  the  total  eclipse  of  May  16, 1882,  must  have  been  very  much 
like  that  of  the  comet  which  appeared  four  months  later  (1882 II) ;  it 
seems,  indeed,  that  the  observed  position  can  be  represented  to  half  a 
degree  by  the  elements  of  the  September  comet,  merely  changing  the 
time  of  perihelion  of  the  latter  and  fixing  it  for  the  17th  of  May.  The 
ephemeris  computed  by  Dr.  Meyer  with  these  elements  shows  very 
plaiuly  why  the  Sohag  comet  could  not  be  found  after  the  eclipse,  or 
had  not  been  detected  before;  it  was  too  faint  when  in  a  position  favor- 
able for  observation.  The  comet  is  probably  one  of  a  regular  stream  of 
comets  with  small  perihelion  distance,  such  as  1843 1, 1880 1, 1882 II. 
If  the  orbits  of  the  comets  of  1843  and  1880  were  sufficiently  alike  in 
otbor  respects,  the  failure  in  repeated  returns  would  be  no  objection  to 
their  identity,  for  if  the  returns  have  taken  place  in  the  month  of  May, 
the  comet  must  have  been  invisible.  A  revolution  in  thirty-seven 
years  is  hardly  to  be  reconciled,  however,  *with  the  observations  of 
1843,  and  for  the  great  comet  of  1882  Frisby  has  found  a  period  of 
seven  hundred  and  ninety-four  years. 

Mr.  Monck,  in  the  Observatory  fbr  August  and  September,  brings 
out  some  interesting  statistics  in  support  of  his  view  that  there  exists 
a  sort  of  companionship  "  among  comets — that  is,  cases  in  which  the 
elements  show  a  striking  similarity;  but  it  is  improbable  that  the 
bodies  are  identical.  Several  of  the  comets  of  short  period  exhibit  a 
family  likeness  which  can  hardly  be  attributed  to  their  capture  by 
Jupiter  unless  they  previously  formed  members  of  a  system.  The  ques- 
tion derives  frirther  interest  from  its  bearing  upon  meteoric  showers, 
for,  if  a  family  of  comets  can  be  supposed  to  be  accompanied  by  a 
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family  of  meteors,  a  shower  from  nearly  the  same  point  might  coutinue 
for  a  coiii>iderdble  time,  giving  rise  to  stationary  radiants  to  which  Mr, 
Denning  has  called  attention. 

It  may  not  be  out  of  place  here  to  point  out  the  value  of  physical 
observations  of  cometary  phenomena — accurate  observations  of  jets, 
tails,  brightness,  etc. — which  may  furnish  data  for  testing  any  theories 
of  their  origin  and  constitution  that  may  be  put  forward. 

Unt^^s  comet, — The  piogress  of  inveatigatioQs  upon  Enoke^s  comet 
may  be  briefly  stated  thus :  Hie  comet  which  has  now  been  observed  at 
twenty-fonr  apparitions  since  its  first  discovery  in  1786  "  was  shown 
by  Encke  to  be  sobjeot  to  a  remarkable  decrease  in  the  length  of  its 
period,  a  decrease  which  conld  not  be  aocoanted  for  by  the  attract- 
ive force  of  the  san  and  planets.  Encke  snrmised  that  this  was  pro- 
duced by  the  effects  of  a  rcKisting  mediom.  His  calculations,  which 
extended  np  to  1848,  were  continned  by  von  Asten,  who  in  a  great 
measure  confirmed  Encke^s  coodnsions,  but  found  the  curious  anomaly 
that  between  the  apparitions  of  1865  and  1871,  the  acceleration  of  the 
mean  motion  which  had  been  exhibited  until  the  former  of  these  years 
ceased  to  appear.  Since  the  death  of  von  Asten  the  work  has  been  con- 
tinued by  Dr.  Backlund,  who  has  succeeded  in  showing  that  the  appar- 
ent anomaly  in  question  was  dne  to  an  error  in  the  formuln  of  pertur- 
bations employed,  and  vanished  when  this  was  corrected.  He  was  led 
however  to  the  remarkable  and  interesting  result  that  the  acceleration 
of  the  mean  motion  of  the  comet  is  subject  to  a  progressive  diminution, 
and  amounted  between  1871  and  1885  to  scarcely  one-half  of  what  it 
was  between  IS  10  and  ISGo.'^  It  was  reduced  from  0'M04  to  (y'.oa2.. 
It  seems  very  probable  that  about  the  year  1868  the  acceleration  under- 
went a  change,  due  no  doubt  to  some  unknown  modification  in  the 
physical  condition  of  the  comet. 

Dr.  Backlund  has  recently  resumed  his  labors,  which  were  inter- 
rupted by  illness,  and  tho  first  memoir,  relating  to  the  return  in  1885, 
has  just  been  printed;  the  second,  treating  of  the  comet's  motion  since 
1865,  will  soon  be  presented  to  the  St.  Petersburg  Academy  of  Sciences; 
while  the  third,  which  is  in  preparation,  will  comprise  the  period  ISIO- 
1868.  For  these  researches  the  author  has  been  awarded  the  Lalande 
prise  of  the  Paris  Academy. 

Comet  Tempel- Swift. — Bossert  has  p;iven  in  the  TJullelin  astronomiqne 
an  elaborate  discussion  of  the  orbit  of  the  eoiiiet discovered  by  Tempel 
in  1809,  but  not  recognized  as  periodic  till  its  rediscovery  by  Swift  in 
1880.  The  period  is  about  five  and  one-half  years,  but  the  comet  es- 
caped notice  in  1875  and  again  in  1886. 

Comet  1873  VII.— M.  Schulhof  has  published  (Bull,  astron.,  :\ :  125  et 
»eq.)  a  discussion  of  the  orbit  of  this  comet,  and  has  gone  into  the  ques- 
tion of  its  possible  identity  with  1818  1  and  1157  T  (the  observations  of 
which  by  Toscauelli  have  recently  been  discussed  by  Professor  Celoria). 
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His  conclusion,  expressed  with  some  reserve,  is  that  1873  VII  and  1818  I 
are  distinct  bodies,  with  a  short  period  of  revolution  but  having  a  com- 
mon origin.  Comtt  1457  I  is  i)robably  identical  with  1873  VII,  but  it  is 
also  possible  that  the  two  comets  1673  VII  aud  1818  I  are  fragments  of 
1457  1. 

Comet  1877  VI.— Dr.  Larssen,  of  Upsala,  has  completed  the  definitive 
determination  of  parabolic  elements  of  the  comet  discovered  byCoggia 
at  Marseilles  on  September  14,  1877,  aud  observed  to  December  10  of 
that  year.  The  observations  have  been  newly  reduced  and  combined 
in  five  normal  places,  with  a  very  satisfactory  result.  (Astron.  I^achr. 
116 : 23-36.) 

Otmet  1881  V. — ^The  close  agreement  of  the  elements  with  those  of  the 
orbit  of  a  comet  discovered  by  Blaupaiu  on  the  28th  of  November,  1819, 
has  led  to  a  conjecture  that  the  two  comets  are  identical,  although  Blau- 
pain's  was  computed  to  have  a  [)eriod  of  less  than  five  years  aud  Den- 
niDg's  of  nearly  nine,  it  being  supposed  that  planetary  perturbation 
bad  lengthened  the  perioil  between  the  appearance  of  1819  and  that  of 
1881.  It  has  been  noticed  both  by  Mr.  Plummer  and  by  Mr.  Denning 
that  tiie  longitude  of  the  ascending  node  of  the  1881  comet  corresponds 
almost  exactly  with  that  of  the  descending  node  of  Biela's  comet,  which 
•  has  not  been  seen  as  a  comet  (or  rather  doable  comet)  since  1852,  though 
it  has  been  supposed  to  be  connected  with  a  very  brilliant  meteoric  dis- 
play seen  on  the  27th  of  lifovember,  1872.  The  other  elements  of  Den- 
ning's  coniet  exhibit  a  remarkable  agreement  with  those  of  Biela's 
comet ;  and  the  suggestion  in  question  is  that  these  comets  are  identi- 
cal|  or  rather  that  Denning's  is  identical  with  the  principal  remaining 
portion  of  Bitia's,  which  underwent  violent  perturbation  through  near 
approach  to  the  earth  in  1872,  sufficient  to  lengthen  its  period  and 
reverse  the  nodes  (a  necessary  consequence  of  altering  the  inclina- 
tion through  sero).  Oolonel  Tupman,  whose  calculations  well  confirm 
this  theory ,  remarks  ^  that  on  tbe  27th  of  Kovmnber,  1872,  it  is  prob- 
able that  the  comet  was  yeiy  near  the  eartb  and  mixed  up  with  the 
meteoric  shower."  The  comet  passed  its  perihelion  on  the  ISth  of  Sep- 
tember, 1881 ;  the  computed  length  of  its  period  was 8.83  years,  or  abont 
8,225  days  y  and  this  was  almost  exactly  the  Interval  which  had  elapsed 
since  the  meteoric  display  of  the  27th  of  November,  1872.  If  this  theory 
be  true,  we  can  not  expect  another  similarly  brilliant  display  on  that 
day  until  the  3*ear  1916,  five  periods  of  the  comet's  revolution  in  its  or- 
bit being  very  nearly  equal  to  forty-four  of  the  earth's.  (Athennum.) 

Comti  1881  Yin.— Olsson  finds  a  period  of  612  years ;  that  found  by 
Oppenheim  was  2,740  years,  though  Oppenheim  remarks  that  900  years 
would  satisfy  the  observations  almost  as  well. 

CoiiMt  1882  II  The  valuable  series  <^  observatious  of  this  comet 

made  at  the  Cape  of  Good  Hope,  including  the  remarkable  observation 
of  the  disappearance  of  the  comet  at  the  limb  of  the  sun,  has  been  pub- 
lished as  vol.  u,  part  1,  of  the  Annals  of  the  Cape  Observatory.  Inter* 
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estiiig  observations  of  the  tail,  aocoinpuuied  by  numerous  sketcbeij,  are 
found  in  vol.  i  of  the  Publications  of  tbe  McCormick  Obfiervatory,  the 
observers  being  Messrs.  Leavenworth  and  Jones. 

Comets  of 1886.^Nine  comets  passed  perihelion  in  1886 ;  three  of  them 
visible  to  the  naked  eye.  One  was  a  well-known  periodic  comet  return- 
ing at  the  appointed  time,  and  two  of  the  new-comers  appear  to  be 
periodic,  one  of  them  identical  possibly  with  De  Yico^s  lost  comet  of 
18i4.  Olbers's  comet  of  1815  was  not  detected,  bat  as  an  nnoertainty  of 
some  three  years  exists  in  the  period  of  revolntion,  it  may  be  picked  up 
during  the  coming  year.  The  Tempel-Swift  comet  dne  at  perihelion  on 
ICay  9  seems  to  have  escaped  notice  on  account  of  its  excessive  faint- 
ness.  Of  these  nine  comets,  three  belong  to  Barnard,  three  to  Brooks, 
^wo  were  found  by  Finlay,  and  one  by  Fabry;  two  were  discovered  in 
1886,  one  in  1887 ;  leaving  six  diiwovered  in  1886.  Comet  1886 IX  was 
picked  up  by  three  observers  independently,  on  three  successive  morn- 
ings in  October,  showing  what  a  careful  watch  is  kept  by  comet-hnnt< 
ers.  Warner  prizes  to  the  amount  of  $800  were  paid  for  the  captures. 

Comet  1886 1 :  This  comet,  as  noted  in  laht  year's  report,  was  dis- 

sComet  d  1866.  covered  on  December  1,  1885,  at  Paris.  From  a 
=Fabry'8  comet.  f^iut  litttc  patch  of  ncbulosity  it  grew  steadily  in 
siae  and  brightness,  and  on  March  29, 1886,  Fabry  described  it  as  hav- 
ing a  diffused  nucleus  about  15"  in  diameter,  comparable  with  a  star  of 
tbe  seventh  magnitude;  a  tail  about  20^  long  and  4'  broad,  was  thrust 
out  in  a  position  angle  of  325<',  while  the  nebulosity  extended  about  1'.  5 
beyond  the  head.  It  became  rapidly  more  prominent,  and  on  April  3 
was  visible  without  difficulty  to  the  naked  eye.  On  April  23  the  head 
was  as  bright  as  a  third-magnitude  star,  and  the  tail  4^  long.  The 
greatest  length  of  the  tail  was  probably  about  9^,  but  the  comet  was  not 
a  very  conspicuous  object  on  account  of  its  slight  elevation  above  the 
horison  before  sunrise,  and  also  ou  account  of  the  moon  ligh  t.  It  is  said 
to  have  remained  visible  to  the  naked  eye  from  the  early  part  of  April 
to  beyond  the  middle  of  May.  Observations  were  continued  in  the 
southern  hemisphere  until  about  the  end  of  July. 

Tbe  determination  of  the  orbit  presented  some  difficulties,  and  the 
elements  from  eariy  observations  were  not  enturely  accordant.  Dr.  S. 
Oppenheim's  elements  (Astron.  Nachr.,  2722),  derived  from  observa- 
tions extending  to  March  28,  placed  perihelion  passage  on  April  5, 1886 ; 
the  nearest  point  to  tiie  earth  and  greatest  brilliancy  (about  four  hun- 
dred and  seventy-flve  times  as  bright  as  when  discovered)  were  reached 
about  May  1. 

The  spectrum  was  studied  by  Tripled,  Perrotin,  Bayet,  Vogel,  and 
others.  The  three  bands  common  to  comets  and  hydrocarbons  were 
found—the  central  band,  perhaps,  somewhat  intensified ;  and  besides 
these  bands  there  was  also  a  continuous  spectrum. 

Dr.  Mdller,  of  Potsdam,  has  published  in  the  Nachrichten  (No.  2733) 
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a  reiy  interesting  series  of  photometric  observations  of  this  oomet  and 
of  the  comet  discovered  by  Barnard  on  Decembers,  1885.  The  observa- 
tions extended  over  the  months  of  March  and  April,  1886;  and  both 
comets  were  increasing  in  brightness.  Bedooing  the  measores  to  a  dis- 
tance nnity,  the  intrinsic  brilliancy  seems  to  have  been  tolerably  con- 
stant; from  which  it  may  be  condnded  that  the  comets  shone  almost  en- 
tirely with  borrowed  light.  This  oondosion  is  confirmed  by  Dr.  MiUlei's 
spectroscopic  observations,  according  to  which  the  oontinaoos  spectmm 
predominates.  Tr6pied,  on  the  other  hand,  foand  that  in  Fabry's  comet 
the  proportion  of  reflected  snnlight  was  small,  gaseous  elements  pre- 
dominating and  the  bands  being  mnch  brighter  than  the  continnons 
spectmm.  Dr.  Mttller  remarks  that  his  observations  show  no  effect  of 
phase,  and  he  suggests  that  this  may  be  due  to  a  variation  in  the  in- 
herent light  of  the  comet  as  it  approaches  the  sun  and  earth,  or  we  may 
assnme  that  the  nucleus  is  made  up  of  discrete  particles  by  which  the 
phase  phenomena  must  to  a  great  extent  be  modified. 

Oomet  1886 II :  |  A  brief  account  of  this  comet  was  given  last  year, 
sComet « 1885.  as  it  was  discovered  by  Barnard  on  December  3, 
^narnanvs  comet,  jg^^^  y^^y^  ^  ^^j^^yl  Oookc  cquatorial.  A  smaU  tan 
about  15^  long  was  detected  by  Tempel  as  early  as  December  31.  In 
April  and  May  the  comet  developed  into  quite  a  fine  object  with  stellar 
nucleus  and  fan-shaped  tail,  2<>  or  3^  in  length.  It  was  seen  with  the 
naked  eye  on  May  7  and  12  by  Mr.  Barnard,  at  Nashville,  and  on  May 
31  and  June  3  by  Mr.  Tebbutt,  at  Windscw,  XTew  South  Wales.  The 
last  observation  published  was  made  on  July  19,  at  Oordoba.  A  care, 
ful  series  of  extinction  observations"  is  given  by  Dr.  Holetschek  in 
the  Kachrichten,  No.  2739.  The  spectroscope  showed  the  three  ordi- 
nary cometary  bands,  with  faint,  continuous  spectrum  of  the  nucleus. 

The  latest  elements  computed  by  Thraen  from  observations  between 
December  5, 1885,  and  May  10, 1886,  place  perihelion  passage  on  May 
3^  and  give  a  slightly  hyperbolic  orbit  (eccentricity  ss 1.0004).  Whether 
the  curve  really  differs  from  a  parabola  can  not  be  deddel  until  all  the 
observations,  including  those  from  southern  observatories,  can  be  taken 
into  account.  Morrison  has  obtained  hyperbolic  elements  agreeing 
tolerably  well  with  those  of  Thraen.  Earlier  elements  showed  a  slight 
resemblance  to  comet  1785  n,  but  it  is  not  probable  that  the  comets  are 
identical. 

This  was  discovered  by  Mr.  W.  B.  Brooks, 
at  Phelps,  New  York,  on  April  30, 1886,  or 
in  civil  reckoning  on  the  morning  ot  May 
1 }  his  secoud  comet  within  four  days.  Mr.  Brooks  described  it  as  hav- 
ing a  small  but  bright  and  star-like  head,  and  a  conspicuous  tail.  On 
May  4  there  was  a  tail  lO'  or  12'  long;  very  bright  near  the  ongin. 
Ei)|i:elhardt,  on  May  6,  found  the  tail  40*  long  and  nearly  straight,  while 
d'  from  the  nucleus  there  was  a  faint  secondary  tail  bending  towards 
the  south.  Pechille,  observing  from  May  3  to  May  12,  detected  two 
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ssComet  h  1886. 
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nuclei  or  condensatioDS  in  the  head.  Baroaid  says  it  was  a  most  sin- 
j^ular  looking  telescopic  comet— a  perfect  miniature  of  the  naked-eye 
appearance  of  a  great  comet"  It  does  not  seem  to  have  been  observed 
beyond  the  last  week  of  May,  when  its  theoretical  brightness  was  aboat 
half  that  at  the  time  of  disoo^ery. 

According  to  WendelPs  elements  the  comet  passed  perihelion  on  May 
6.  Dr.  Weiss  ealled  attention  to  the  Ihet  that  at  the  ascending  node 
the  orbit  approached  quite  near  the  orbit  of  the  earth,  so  that  when  the 
earth  passed  the  line  of  nodes,  Jaly  9,  a  meteoric  shower  visible  in  the 
soQthem  hemisphere  might  result  from  particlee  following  in  the  wake 
of  the  eomet.  We  beUeve,  however,  that  no  nnnsoal  display  was  re- 
ported. 

Comet  1888  IT: 

ssCooMtelSSS. 
sCoiiMtl806  (BrookB  3). 


Discovered  on  the  evening  of  May  22, 
1886,  by  W.  R  Brooks,  in  the  constellation 
Virgo,  a  large,  nearly  round,  and  feebly 
luminous  spot  with  a  slight  condensation  occasionally  visiblCb  It  was 
deereasiug  m  brightness  when  detected,  and  passed  out  of  sight  early  in 
July.  Mr.  Sherman,  of  the  Yale  Observatory,  found  the  three  cometary 
bands  in  its  spectrum.  Dr.  8.  Oppenheim  has  calculated  an  elUptic 
orbit  with  a  period  of  about  nine  years.  Dr.  Hind  makes  the  period 
very  much  shorter,  not  much  more,  in  fact,  than  six  and  a  quarter  years, 
according  to  which  the  comet  would  return  in  the  autumn  of  1892.  The 
perihelion  passage  took  place  on  June  6  or  7.  A  new  discussion  of  the 
orbit  has  been  undertaken  Drs.  Oppenheim  and  Bidschof,  of  Yienna. 
Comet  1886  Y: 

=  Comet  •  1888. 

=  Comet  18Sr>  (Rroolis  1"). 


Discovered  by  Brooks  on  the  evening  of 
April  27,  the  first  comet  found  in  1888. 
Until  May  8  or  4  it  was  a  round  nebulous 
object  V  w2fin  diameter.  An  uncertain  nucleus  could  occasionally  be 
made  out.  On  May  5  and  9  several  bright  points  were  seen  in  the 
nacleus,  giving  it  a  granular"  appearance.  On  May  18  the  nucleus 
was  of  the  eighth  magnitude,  and  May  21  and  2&,  sixth  to  seventh  mag- 
nitude with  nearly  circular  coma  2'  20"  in  diameter.  Dr.  Erueger's  ele- 
ments show  that  the  comet's  nearest  approach  to  the  sun,  0.27  (the 
radius  of  the  earth's  orbit  being  unity),  occurred  on  June  7. 

Winneck^s  periodic  comet  (five  and  two- 
thirds  years)  for  which  an  ephemeris  had  been 
prepared  by  Dr.  Lamp,  was  detected  by  Mr. 
Fmlay,  of  the  Gape  of  Good  Hope  Observatory,  on  August  19.  During 
its  two  or  three  weeks  of  visibility  it  was  a  &int,  misty  oliject,  1'  or  2' 
in  diameter,  without  tail,  but  with  some  central  condensation.  Perihel- 
ion was  passed  on  August  19,  about  twelve  days  earlier  than  predicted 
by  Dr.  A.  Palisa.  An  attempt  was  made  at  Paris  to  photograph  the 
comet,  but  without  success. 


Comet  1888  YI: 
=  Comet  d  1886. 
=  Winn«cke's  comet. 


Comet  1888  YU: 
ST  Comet « 1888. 
csFEnlsy'ei 


Discovered  by  Mr.  W.  H.  Finlay,  of  the  Cape 
of  Good  Hope  Observatory,  on  September  26, 
1888,  and  reported  as  « faint,  circular,  about  1' 
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in  diameter,  with  some  central  oondenBatioD,  and  no  tail.''  Tho  pos- 
sible identity  with  "De  Vico's  lost  comet,**  1844  I,  (for  which  Briin- 
now  foaud  a  period  of  5.5  years),  immediately  attracted  attention,  uud 
elliptic  elements  have  been  calculated  by  Boss,  Erueger,  Oppenheim, 
and  Holetschek.  The  computation  of  the  orbit  presents  some  difficul- 
ties, and  it  is  impossible  to  settle  the  question  of  identity  until  all  ob- 
servations at  this  return  have  received  a  thorough  discussion-^-if  it  can 
be  settled  then.  The  last  set  of  elements  obtained  by  Professor  Boss 
(Astron.  Journ.,  v.  3,  p.  43)  place  perihelion  passage  on  November  22, 
1886,  and  give  an  approztmate  period  of  6,675  years.  With  tliis  period 
the  comet,  if  nndisturbed,  ahonld  retam  to  the  Ban  in  J uly ,  1893,  under 
conditions  quite  favorable  for  obMrvation.  It  is  still  visible,  nearly 
Ave  months  after  discovery. 
Comet  1886  VIII: 

sComet  0  1867. 

s=  Barnard's  comet. 


A  fainty  telescopic  comet  was  found  by  Barnard 
at  Kashville  on  January  23,  J  887  (the  morning  of 
January  24  in  civil  reckoning),  which  proved  to 
have  passed  perihelion  on  November  25,  1886,  and  it  therefore  tidies 
a  place  preceding  the  comet  discovered  by  Barnard  on  October  4.  As 
it  was  receding  from  the  earth  and  the  sun,  it  rapidly  grew  Mnter. 
Perihelion  distance  obtained  by  Weiss  was  1.4  times  the  mean  distance 


of  the  earth  from  the  sun. 
Oomet  1886  IX: 

s  Comet/ 1886. 

=: Comet  1886 /(Barnard,  October 4). 
=  Comet  1886  (Baruurd-Hartwig). 


This  comet  was  discovered  byB. 
E.  Barnard,  at  Nashville,  Teuu.,  on 
October  4, 188C  (or  morning  of  Oc- 
tober 5).  It  was  also  discovered  in- 
dependently by  Br.  E.  Hartwig  at  the  Bamberg  Observatory  ou  Octo- 
ber 5,  and  by  Dr.  0.  F.  Pechllle,  at  Oopenhagen,  on  October  6.  It 
was  an  easy  object  in  the  telescope,  and  developed  a  tail  early  in 
October.  By  October  29  the  nndens  was  as  bright  as  a  star  of  the 
eighth  magnitude,  and  the  comet  was  visible  to  the  naked  eye  as  an  ill- 
defined  spot.  Two  distinct  tails  were  detected  about  this  time,  and 
Barnard  found  a  thud  on  November  23.  The  comet  was  now  easily 
seen  with  the  naked  eye,  as  conspicuous  as  a  star  of  the  fourth  magni- 
tude, with  a  slender  train  traceable  for  or  8^.  The  tail  seems  to 
have  reached  a  maximum  length  of  about  IQO  during  the  first  week  of 
December,  the  theoretical  brightness  of  the  comet  being  then  about 
twenty-five  times  that  at  discovery. 

Biccb,  of  Palermo,  found  the  spectrum  composed  of  the  three  hydro- 
carbon bands,  of  which  the  middle  one  (green)  was  longest  and  bright- 
est. The  spectrum  of  the  nucleus  was  continuous,  but  re-enforced  at 
the  bright  bands.  . 

Elements  computed  by  Lieutenant  Allen  from  observations  reaching 
to  December  10  show  that  perihelion  was  passed  on  December  16, 1886. 
Ho  deviation  from  a  parabola  is  indicated. 
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7*he  Biela  ineteora  of  Jfovemher  27,  1885. — Professor  Newton  has  col- 
lected all  the  published  data  in  rejrnrd  to  this  jjreat  shower,  and  has 
submitted  it  to  a  thorough  discussion  in  an  article  of  nearly  twenty 
pages  of  the  American  Journal  of  Science  for  June,  1886. 

We  quote  merely  liis  sammary  statement  of  coiiclnsious : 

1.  The  maximoin  of  the  sbower  was  near  Q?^  15™  Greenwich  mean  time. 

2.  Three  hoars  after  the  maximum  the  number  of  meteors  had  dimin- 
ished to  one-tenth  the  maximum  number,  and  it  is  not  unreasonable  to 
assume  six  hours  as  containing  the  principal  part  of  the  shower. 

"  3.  The  total  hourly  number  of  meteors  visible  at  one  place  in  a  very 
'  dear  sky  to  some  one  or  other  of  a  very  large  gronp  of  observers  may 
at  maximum  be  regarded  as  75,000. 

*^4.  In  the  densest  part  of  the  meteor  stream,  where  and  when  the 
earth  encoantereil  it,  the  space  that  corresponded  to  each  meteoroid 
was  equal  to  a  cube  whose  edge  was  aboat20  English  miles. 

&  The  dense  part  of  the  stream  was  not  over  100,000  miles  in  thick* 
ness. 

G.  The  zenithal  attraction  of  the  Biela  meteors  was  about  one-tenth 
of  the  observed  zenith  distance  of  the  radian t» 

7.  The  radiant  was  an  area  several  degrees  across. 

8.  It  is  reasonable  to  sappose  that  the  meteoroids,  while  in  the  upper 
part  of  the  atmosphere,  before  the  paths  become  luminous,  change  di- 
rection by  a  glancing  due  to  irregularity  of  form.  After  the  resistance 
has  developed  heat  enough  to  melt  or  burn  off  projecting  angles  of  the 
stones,  and  the  tracks  become  luminous,  the  forms  of  the  bodies  become 
roanded  in  front  and  the  paths  described  are  straight  lines. 

"9.  The  meteoroids  encountered  by  the  earth  on  the  27th  of  Novem- 
ber, in  1872  and  in  1885,  did  not  leave  the  immediate  neighborhood  of 
the  Biela  comet  earlier  than  1841-'45yand  may  be  treated  as  having  at 
that  time  orbits  osculating  that  of  the  comet.  The  determination  of  the 
paths  of  these  meteoroids  through  their  five  and  seven  last  revolutions 
about  the  sun  seems  to  be  a  problem  capable  of  complete  solution." 

Professor  Newton's  presidential  address  at  the  Buffalo  meeting  of  the 
American  Association,  on  "Meteorites,  meteors,  and  shooting  stars," 
has  been  published  in  Science  (8  : 16&-76),  and  in  Nature  (34  :  532-30). 

M.  P.  F.  Denza  reports  that  a  careful  watch  maintained  on  the  night 
of  November  27, 1886,  at  seven  observatories  on  the  Italian  peninsula, 
showed  no  repetition  of  the  great  shower  of  1885.  This  would  indicate 
that  the  stream  is  of  small  extent  but  very  densei^and  would  tend  to 
strengthen  the  hypothesis  that  it  originated  in  the  recent  disintegra- 
tion of  BieWs  comet. 

Herr  Forster  finds  for  the  radiant  points  of  the  great  meteor  showers 
of  1872  and  18^: 

1872  B.  A.  230.3  Deol.  +  430.3. 
1886  230^  +430.3. 
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A  reoenfe  bnlletinof  the  New  Ensland  Meteofologieal  Sodety  gives 
a  diacnssion,  by  Professor  Newton,  of  a  meteor  seen  on  September  6, 
1886,  height,  time  and  place  of  appearanoe  and  disappearance,  ete.  It 
is  desired  that  observers  should  report  the  position  of  bright  meteors, 
noting  their  paths  atnong  the  stars,  and  trails,  if  any,  with  as  much 
accuracy  and  detail  as  possible. 

Mr.  Benniug  publishes  in  the  Monthly  Notices  for  November  some 
interesting  results  he  has  obtained  from  the  study  of  a  catalogue  of 
more  than  82,000  meteors  ftom  3,035  radiants*  Mr.  Benniug  himself 
contributes  to  his  catalogue  no  less  than  7,000  meteors.  He  also,  in 
another  place^  calls  attention  to  the  marked  agreement  between  the 
orbit  of  Halley's  comet  and  a  pronounced  meteor  shower  with  radiant 
close  to  Ti  AqnariL  The  maximum  shower  occurs  about  May  6.  This 
radiant  needs  further  observation. 

Eelution  of  the  zoditbcal  Ught  to  «r«ptter.-*Dr.  Geelmnyden,  speaking 
of  Professor  Seni  le's  researches  upon  the  eodiacal  light,  says :  If  the 
zodiacal  matter  ha8  tlio  same  position  among  meteoric  matter  in  general 
as  comets  of  short  period  among  comets,  it  is  to  be  expected  that  the 
fundamental  plane  of  the  zodiacal  light  will  have  some  relation  to  Jnpi- 
ter  as  the  principal  motor  in  deflecting  the  orbits,  and  therefore  in  col- 
lecting the  matter.  Now  it  is  worth  remarking  that  the  most  north* 
erly  point  of  Jupiter's  orbit  has  the  heliocentric  longitude  188^,  or  with 
60°  east  elongation  178^  geocentric  longitude ;  and  for  matter  in  the 
same  plane,  but  nearer  the  snn,  the  approximation  to  ooinoidenoe  with 
lOOo  is  still  greater.'' 


Motion  of  the  so/ar  system  in  space. — Several  attempts  have  lately  been 
made  to  obtain  the  direction  and  rate  of  motion  of  the  solar  system  in 
space.  These  results  arc  discordant  among  themselves,  and,  as  the  in- 
vestigators have  remarked,  are  not  entitled  to  very  great  weight,  on 
account  of  the  niea<xeruess  of  the  data  available,  but  it  may  not  be  with- 
out interest  to  give  the  values  obtained. 

llerr  Ilomann,  from  a  discussion  of  the  si)ectroscopic  observations 
made  at  Greenwich,  and  from  the  observations  of  Huggin  and  Sea- 
broke,  Huds ; 
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There  is  only  a  ruii;;li  sort  of  agreement,  but  all  three  unite  in 
placiug  the  apex  eousiderably  in  advance,  in  ri|;lit  ascension,  of  tlie 
apex  as  found  from  the  i)roi)er  motions  of  stars  l>v  St!  u\  e,  Air\ .  Dun- 
kin,  and  others  (the  mean  position  ^renerallj-  assi^cned  is,  IL  A.  -(RP; 
Decl.  4-35^),  while  Struve  found  a  velocity  of  translation  of  only 
about  4^  miles  per  second. 

Herr  Ilomann  is  inclined  to  think  that  the  velocity  of  translation  of 
the  sun  does  not  ditier  very  much  from  tlie  velocity  of  the  earth  in  its 
orbit,  that  is,  18.A  miles  i)er  second.  Dr.  von  Koveslifjethy  in  1S83  found 
from  spectroscopic  observations  that  the  rate  of  motion  of  the  solar 
system  was  8.G  geoffraphical  miles  per  second.  The  spectroscopic  ob- 
servations were  insullicient  to  determine  the  direction,  and  be  assumed 
the  apex  in  R.  A.  21()0  0,  Decl.  -f  35o  I. 

Dr.  Ubagbs,  of  Li^ge,  in  making  a  preliminary  examination  of  the 
aberration  due  to  the  motion  of  the  solar  system,  pointed  out  by  M. 
Fulie,  has  obstaiued  a  result  which  would  give  a  velocity  of  only  about 
180  feet  per  second. 

The  veloeitff  of  light  and  the  9olar  paraUax, — ^Profeesor  Newcotnb  has 
pablished  in  vol,  2  of  the  AstroDomical  papers  prepared  for  the  use 
of  the  American  Ephemeris"  the  details  of  his  researches  on  the  velocity 
of  lights  made  daring  the  summer  months  of  1880, 1881,  and  1882.  The 
apparatns  used,  to  which  the  name  photo-tachometer"  has.been  given, 
is  a  modified  form  of  Foacanlt's  revolving  mirror.  The  result  obtained 
for  the  velocity  of  light  in  vacuo  is  209,860  kilometers,  or  186,327  miles 
per  second,  with  a  probable  error  of  30  kilometers.  Michel  son  found 
in  1879  a  velocity  of  299,910  kilometers,  and  repeating  his  work  at  Gleve- 
hiDd  in  1882,  he  obtained  299,863.  Accepting  the  value  290,860  as  the 
true  one,  it  becomes  of  interest  to  consider  the  value  thereby  deducible 
for  the  parallax  and  distance  of  the  son.  The  latest  and  probably  the 
most  accurate  determination  of  the  constant  of  aberration  is  that  of 
Dr.  Nyr^n,  20''.492.  Combining  this  with  the  above  velocity  of  light  and 
Clark e^s  value  of  the  earth's  equatorial  radios  (6^378J2  kilometers),  we 
obtain  8".794  for  the  value  of  the  solar  parallax,  almost  exactly  the  same 
as  that  obtained  from  heliometer  observations  of  Mars  in  1877.  The  cor- 
responding distance  of  the  son  is  92,960,000  miles. 

With  regard  to  a  possible  difference  between  the  velocities  of  rays  of 
different  colors,  it  is  pointed  out  that  the  phenomena  of  variable  stars 
seem  to  be  conclusive  against  the  hypothesis  of  any  such  dift'erence. 
Were  there  a  difference  of  one  hour  in  the  times  of  the  blue  and  the  red 
rays  reaching  us  from  Algol,  this  star  would  siiow  a  well-marked  color- 
ation in  its  phases  of  increase  and  decrease.  No  such  effect)  however, 
has  been  noticed,  Kecent  researches  by  Professors  Michelson  and  Mor- 
ley  have  led  to  a  similar  result 

Tramiti  of  VmwM  1874  and  1882.~The  work  of  the  United  States 
Tinmsit  of  YeDOS  Oommission  is  being  rapidly  carried  to  completion 
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oDder  the  Immediate  supervision  of  Prot  William  Harkneea.  The  re- 
dactions of  observations  made  at  the  Tarions  stations  for  time,  latitude 
and  longitude  are  finished,  the  determination  of  longitndes  having  re- 
qoired  a  thorough  examination  of  all  the  gieat  chains  of  telegraphic 
longitude.  A  volume  containing  all  of  the  observations  for  1874— all  of 
the  1874  work  except  the  discussion  of  the  photographs— is  now  in  press. 

Dr.  Auwers  reports,  under  date  of  January  11, 1886,  that  the  reduc- 
tions of  the  German  heliometer  measures  are  well  advanced  and  that 
the  printing  has  been  begun;  and  M.  Bouquet  de  la  Grye  announces 
for  the  French  commission  that  the  photographic  plates,  1,019  in  num- 
ber,  have  bren  measured,  and  that  the  reductions  are  now  half  done, 
and  will  be  finished  about  the  end  of  1887. 

Theory  of  sun-spois. — Professor  Youiifr,  in  an  article  on  ^<  Recent  ad- 
vauces  in  solar  astronomy,"  makes  the  following  comments  upon  an 
important  paper  by  M.  Belopolsky,  of  the  Moscow  Observatory,  pub- 
lished in  tlie  Astronomische  Nachrichten,  No.  2722 : 

"Some  recent  investigations  upon  the  rotation  of  fluid  masses,  by 
Jukow>ky,  of  Moscow,  as  applied  to  solar  conditions  by  his  colleague  Bel- 
opolsky, seem  to  warrant  a  hope  that  the  phenomena  of  surface-drift  in 
longitude,  and  even  the  periodicity  of  the  spots,  may  soon  find  a  ra- 
tional explanation  as  neces.sary  results  of  the  slow  contraction  of  a  non- 
homogeneous  and  mainly  gaseous  globe.  Tlie  subject  is  diflicult  and 
obscure  ;  but  if  it  can  be  jiroved,  as  scenjs  likely,  that  on  mechanical 
principles,  the  time  of  rotation  of  the  central  portions  of  such  a  whirl- 
ing mass  must  be  shorter  than  that  of  the  exterior,  then  there  will  be 
of  necessity  an  interchange  of  matter  between  the  inside  and  outside  of 
the  sphere,  a  slow  swr/ace- drift  from  equator  toward  the  poles,  a  more 
rapid /nferwai  current  along  and  near  the  axis  from  the  ]>oles  toward 
the  equator,  a  continual  '  boiling  uj)'  of  internal  matter  on  each  side  of 
the  e(]n!Uor,  and,  tinally,  just  such  an  eastward  drift  near  the  equator  as 
is  actually  observed.  Moreover,  the  form  of  the  mass,  and  the  intensity 
of  the  drift  and  consecpient  M)oiling  up '  from  underneatli  might  and 
probably  would  be  subje(;t  \o  great  j)eriodic  variations. 

"This  theory  falls  in  well  with  the  facts  established  by  Si)oerer 
respecting  the  motion  of  the  sun-spot  zones,  and  tlie  general  tliough 
slow  polewanl  movement  of  sun-si>ots." 

iSun  s'pot  ob.servations  at  Kalocm. — A  summary  (Astron.  Nachr.,  IIG: 
31)  of  sun-sjwt  observations  at  Kalocsa,  lS8()-18Sr»,  sh*\vs  the  jjiedom- 
inance  of  spots  in  the  southern  hemisphere  of  the  sun  ov<'r  those  in  the 
northern  hemis])here,  i)arti(!nlarly  well  marked,  since  the  beginning  of 
1883.  A  similar  result  is  shown  in  the  Greenwich  observations,  and  has 
also  been  i)ointed  out  by  Dr.  Spoerer;  on  the  other  hand,  from  1880  to 
1883  the  northern  hemisphere  had  the  greater  number  of  si>ot8.  It  has  • 
been  noticed,  furthermore,  that  since  18^  the  spots  show  a  tendency 
towards  the  equatorial  zones. 
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Obtervatian  of  iun-ftpot  spectra. — Professor  Young  mentions  a  some- 
what carious  observation  of  sun-spot  spectra,  which  he  has  recently 
made.  He  finds  that  under  high  dispersion  the  spectrum  of  the  darkest 
part  of  the  spot  is  not  continuous,  but  is  made  up  of  count  lens  fine, 
dark  lines,  for  the  most  part  touching  oi^  slightly  overlapping,  but  leav- 
ing here  and  there  unoccupied  intervals  w  hich  look  like  (and  may  be) 
bright  lines.  It  seems  to  indicate  that  the  principal  absorption  which 
darkens  the  center  of  the  snn-spot  is  not  sach  as  would  be  caused  by 
minute  solid  or  liquid  particles — by  smoke  or  dond,  which  would  give 
a  continuous  spectnim ;  but  it  is  a  true  gaseons  absorption,  producing 
a  veritable  dark-line  speotram)  in  which  the  lines  are  conntless  and  con- 
tiguous.'' 

Solar  aetivity  in  1886. — Accordiug  to  Professor  Tacchini's  observa- 
tions (Gomptes  Bendus,  103 : 120  j  104 : 216),  it  appears  that  there  w^  a 
decided  falling  off  in  the  number  and  size  of  sun-spots  during  the  year 
1886.  In  March,  however,  there  was  a  considerable  temporary  increase ; 
and  on  the  8th  of  May  a  magnificent  group  of  spots  was  visible  in  the 
sun^s  northern  lati  tude.  A  well-marked  minimum  occurred  in  November, 
and  rather  peculiar  secondary  minima "  seem  to  have  fallen  in  the 
months  of  February,  May,  and  Angnst.  Prominences  also  showe<l  a 
diminution  in  number  and  size  compared  with  those  seen  in  1885,  but 
the  fiuctuations  were  much  fewer  than  in  the  case  of  the  spots.  A  par- 
ticularly remarkable  eruption  was  observed  on  March  9  and  10. 

Professor  Tacchini  places  the  last  great  minimum  of  spots  in  March^ 
1879,  and  the  last  maximum  in  February,  1884  j  if  then  the  decrease 
in  the  number  of  spots  during  the  latter  part  of  1886  corresponds  to  a 
new  minimum,  we  shall  have  an  interval  fsom  the  last  maximum  of 
only  2.8  years,,  whereas  the  mean  interval  is  seven  years.  So  short  an 
interval  between  maximum  and  minimum  is  very  exceptional^  for  the 
shortest  known  since  1750  is  4^  yearo ;  the  longest  is  ten  years. 

Total  eeUpie  of  the  mmi,  Augtm$  28-29, 1886.— A  party  consisting  of 
Lockyer,  Tacehini,  Sebnster,  Maander,  Perry,  and  others,  was  sent  ont 
by  the  British  Goyeroment  to  the  island  of  Grenada,  in  the  West  Indies, 
to  observe  the  total  eclipse  of  August  28-29, 1886.  A  ihU  review  of 
the  results  of  the  expedition  can  not  be  given  nntil  the  detailed  report 
is  ready.  Preliminary  accounts  show  that  only  one  division  of  the 
party,  that  with  Mr.  Lockyer  at  Green  Island,  failed  entirely  on  ac- 
count of  cloads,  though  the  observations  at  some  of  the  other  stations 
were  more  or  less  interfered  with.  Photometric  observations  and  pho- 
tographs of  the  corona  and  of  its  spectrum  were  obtained,  and  also 
good  spectra  of  the  prominences,  showing  the  bright  lines  of  highly . 
loesndeseeot  vapors.  In  this  respect  the  result  resembles  that  obtained 
in  the  two  previous  eolipses,  though  it  was  tbou^lit  possible  that  this 
year,  being  one  when  snn-spots  were  tending  to  a  minimum,  would  be 
mtrked  by  the  more  continnons  spectrum  that  bespeaks  lower  tempera- 
turBb 
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Prof.  W.  H.  Pickering,  of  Boston,  observing  from  Fort  Green,  ob- 
tained a  number  of  photographs  and  some  interesting  photometric 
observatious.  He'also  orgauized  a  series  of  observatioos  of  the  shadow 

bands. 

Obsi  i  \  atious  of  the  partial  phase  were  made  at  the  Azores,  Mar- 
tinique, Port  au  Prince,  and  at  several  points  along  the  eastern  coast 
of  the  United  States.  parties  were  sent  oat  l>y  the  United  States 
Government. 

Photography  of  the  solar  corona^DT.B.xiggina^B  method  of  photograph- 
ing the  corona  in  full  sunshine  seems  to  have  failed  when  submitted  to 
a  crucial  test  in  the  eclipse  of  last  Angast.  In  a  letter  to  Science, 
dated  Septemlwr  11, 1886,  Dr.  Haggius  says:  "The  partial  phases  of 
tlus  eclipse  famished  conditions  which  would  pat  the  success  of  the 
method  beyond  donbt  if  the  plates  showed  the  oovtma  cut  off  partially 
by  the  moon  daring  its  approach  to  and  passage  over  the  sun.  As  the 
telegrams  received  from  Grenada,  and  a  telegram  I  have  received  this 
day  from  Dr.  Gill,  at  the  Gape  of  Good  Hope,  state  this  partial  catting 
off  of  the  corona  by  the  moon  is  not  shown  upon  the  plates,  I  wish  to 
be  the  first  to  make  known  this  untoward  resalt.  I  regret  greatly  that 
a  method  which  seemed  to  promise  so  moch  new  knowledge  of  the 
corona,  which,  under  ordinary  circamstances  of  observation,  shows  it- 
self only  daring  total  eclipses,  woald  seem  to  have  failed.  At  the  same 
time  I  am  not  able  to  offer  any  snffldeat  explanation  of  the  early  favor* 
able  results." 

Mr.  Common  thinks  it  probable  that  this  failure  to  get  a  picture  of 
the  moon  projected  on  the  corona  was  due  entirely  to  the  state  of  the 
sky ;  and  Professor  Langley,  in  a  recent  letter  to  Nature  (35 :  63),  adds 
his  testimony  as  to  the  great  effect  of  atmospheric  dift'usion  upon  the 
visibility  of  the  corona.  Moreover,  Dr.  Huggins  says  that  he  has  not 
himself  been  able  to  obtain  any  satisfactory  results  since  1883,  and 
that  the  plates  taken  by  Mr.  Bay  Woods  in  1884,  in  Switzerland,  are 
inconclusive.  The  failure  may  be  due  to  the  abnormally  large  amount 
of  air-glare  from  finely  divided  matter  of  some  sort  which  has  been 
present  in  the  higher  regions  of  the  atmosphere  since  the  antamn  of 
1883. 

It  is  interesting  to  note  that  Professor  Wright,  of  New  Haven,  in  ex- 
perimenting upon  the  visibility  of  the  eorona,  eneceeded  in  obtaining 
what  be  believed  to  bo  a  coronal  image  upon  a  screen,  when  he,  too, 
was  brought  to  a  standstill  by  these  same  white  skies  ^  and  "  red 
sunsets."  Professor  Wright's  method  was  to  admit  the  sun's  rays  re- 
flected from  a  heliostat,  into  a  darkened  room,  and  to  cut  out  all  but 
the  blae  and  violet  rays  by  a  saitable  absorbing  cell,  and  then  to  form 
an  image  of  the  snn  and  its  surroundings  upon  a  sensitive  flaoresceut 
screen,  stopping  out  the  san's  disk  itself. 

Professor  Young  seems  to  have  some  slight  hope  of  ultimate  aaooess 
of  these  efforts  to  reach  the  corona  without  an  eelipse. 
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Langley^s  observatiom  of  hitherto  vntrcofjnizcd  lairv-lennth^. — Profes- 
sor Laugley  having  traced  the  sohir  sjx'ctnim  in  tho  inlrii -red  ils  iar  as 
wave-length  =0.()027  of  a  millimeter,  where  it  suddenly  ceased,  has 
since,  with  more  delicate  instrnmeuts,  examined  tlie  emission  spectra 
of  various  terrestrial  snbstanees  at  temperatures  from  that  of  fusing 
platinum  to  that  of  melting  ice,  and  more  particularly  of  temperatures 
corresponding  to  the  ordinary  conditions  of  the  soil.  The  result  has 
been  to  show  that  the  niaximun)  of  heat  from  cold  and  l)lack  bodies  has 
in  every  case  a  wave  length  greater  than  0.0027 — greater,  that  is  to  say, 
than  that  of  the  lowest  solar  heat  which  reaches  us.  Professor  Lang- 
ley  thus  sums  up  (Am.  J.  Sc.,  132  :  84-106)  his  investigation  :  Bn  adly 
speaking,  we  have  learned  through  the  present  measures  with  certaiuty 
of  wave-lengths  greater  than  0.005  millimeter,  and  have  grounds  for  es- 
timating that  we  have  recognized  ra<liations  whose  wave-length  ex- 
ceeds 0.03  millimeter,  so  that  while  we  have  directly  measured  to  nearly 
eight  times  the  wave-length  known  to  Xewton,  we  have  probable  indica- 
tion of  wave  lengths  far  greater,  and  the  gulf  between  the  shortest  vi- 
bration of  sound  and  the  longest  known  yibratioo  of  the  uither  is  now 
in  some  measure  bridged  over." 

Tk§  ifkmal  «oIar  ipeolmm  in  1884^Profe660r  Piassi  8my tb  made  a 
caraftil  map  of  the  solar  spectram  in  1884  in  order  to  determine  whether 
any  perceptible  effect  had  been  produced  by  the  ^'  white  skies''  so  prev- 
alent in  that  year.  His  observations  have  lately  been  published  in  a 
series  of  sixty  plates,  in  the  Transaetions  of  the  Boyal  Society  of  Edin- 
burgh, vol.  32.  He  finds  that  the  red  and  violet  ends  of  the  spectrum 
show  a  marked  general  dolling,  snch  as  should  arise  from  the  upper 
air  being  laden  with  minute  opaque  particles — whether  from  the  Era- 
katoa  explosion  or  any  other  source. 

TAoUem't  map  of  ihe  folor  ipectrum,--^^,  Thdlon,  in  the  Bulletin  as- 
tronomique  for  July,  gives  some  interesting  details  in  regard  to  the 
great  map  of  the  spectrum  for  which  the  Lalande  prize  of  the  Paris 
Academy  was  awarded  him  about  a  year  ago.  An  earlier  map  from  A 
to  H  was  finished  by  ThoUon  in  1879,  but  he  determined  to  go  over 
the  work  again  with  improved  instruments,  and  to  make  a  chart 
representing,  with  all  the  accuracy  attainable,  the  positions,  breadths, 
and  relative  intensities  of  the  lines,  a  chart  which  will  enable  us  to 
determine  in  the  flitnre  whether  any  changes  have  taken  place.  For 
even  now,  from  the  comparison  of  M.  Thollon's  chart  with  that  of  Angs- 
trdm,  there  is  a  strong  suspidon  that  some  change  has  occurred  in  the 
intensity  of  several  lines  between  B  and  G. 

H.  Thollon  has  carried  the  map  from  A  to  ft,  and  it  is  to  be  continued 
to  the  violet  by  H.  Tripled,  It  is  now  more  than  33  feet  long  (though 
it  coven  little  more  than  one-third  of  the  spectrum),  and  contains 
about  3,200  lines,  nearly  900  of  which  are  distinguished  as  of  telluric 
origin.  The  instrament  employed  was  a  large  spectroscope  with  bi- 
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salphide  of  carbon  prism,  kept  at  an  even  temperatnre  by  nmning 
water.  Hie  measures  were  made  with  a  fine  glass  pointer. 

Qomv^i  device  for  distinguishing  the  teUurie  lines  in  the  eolar  epee- 
fruNk— At  the  meeting  of  the  lioyal  Astronomical  Society,  oa  Jane  11, 
1886,  M.  Gomu  gave  a  description  of  an  ingenious  method  he  has  de- 
vised for  distinguishing  between  those  lines  of  the  solar  spectrum  which 
are  atmospheric  and  those  which  are  due  to  solar  absorption.  The  east 
and  west  equatorial  limbs  of  the  sun  are  alternately  thrown  on  the  slit 
of  the  spectroscope  by  means  of  an  oscillating  mirror.  As  one  limb  of 
the  sun  is  approaching  us  and  the  other  receding,  there  is  a  real  difTer- 
ence  of  wave-length  in  the  same  radiation  as  obtained  from  the  two 
limbs,  and  consequently  the  solar  lines  api)ear  to  oscillate  while  the 
atmospheric  lines  remain  perfectly  stationary.  It  is  as  if  you  shook 
'  the  spectrum ;  and  if  a  line  were  a  solar  one  it  moved,  if  a  terrestrial 
one  it  remained  steady.^ 

The  absorption  spectrum  of  oxygen. — About  three  years  ago  M.  Egoroff' 
\va8  able  to  show  that  the  great  groups  A  aud  B  in  the  sohir  speclruui 
were  due  to  the  absorption  of  oxygen.  More  recently  the  a  band  was 
also  found  t^j  be  due  to  the  same  gas.  M.  Jaiisscn,  studying  the  al)- 
sorption  of  oxygen,  has  now  discovered  that,  under  certain  conibtions, 
the  gas  yields  another  spectrum,  C()nipose<l  no  h)Nger  of  lines  easily 
separated,  but  of  shaded  bauds,  which  can  only  be  resolved  with  great 
difficulty.  This  system  of  bands  appears  for  moderate  pressures  much 
later  than  the  spectrum  of  lines,  but  it  shows  itself  very  quickly  with  in- 
crease of  the  density ;  the  t  wo  systems  are  so  different  that  it  is  possible 
to  obtain  either  the  hrst  without  the  second,  or  rice  versa.  M.  Jaussen 
was  at  first  nnable  to  explain  how  it  was  that  these  bands  were  not 
visible  in  the  solar  spectrum  whi  ii  they  were  easily  ohlained  by  ])assing 
light  through  thicknesses  of  oxygen  far  k\ss  than  tlie  sun's  light  has  to 
traverse  before  reaching  us.  iiut  further  experiments  showed  that 
these  bands  did  not  develop  in  proportion  to  the  thickness  of  the  stratum 
of  oxygen  producing  them,  multiplied  by  its  density,  but  in  ])r()])ortion 
to  the  thickness  muitii)lied  by  the  square  of  tlje  density.  The  density 
of  our  atmosphere  being  small  as  compared  with  some  of  the  pressures 
at  which  ^I.  Janssen  worked,  the  non  ai)pearance  of  these  bauds  amongst 
the  telluric  lines  of  the  solar  spectrum  is  readily  explained. 

M.  Janssen  is  continuing  his  expei  iments  at  ^Nleudon,  and  is  building 
tubes  which  can  be  loaded  with  1,000  atujosphi'res  of  hydrogen,  oxy- 
gen, or  carbonic  acid.  In  this  last  case  the  real  density  of  the  gas  will 
be  superior  to  the  density  of  water.  (Nature.) 

For  a  thorough  and  authoritative  review  of  recent  advances  in  our 
knowledge  of  the  sun  the  reader  should  consult  Professor  Y\)ung's  ar- 
ticle which  api)eared  in  the  Popular  Science  Monthly  for  November, 
1880  (30:24-33),  and  also  his  '"Ten  Yeais  Progress  in  Astronomy,"  in 
vol.  o  of  the  Transactions  of  the  New  York  Academy  of  Sciences. 
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Mebcttry  :  The  mass  of  ^fcrcury. — Dr.  Backlund  has  published  in  the 
Bulletin  astronoinique  for  October  a  new  mass  of  Mercury,  obtained  iu- 
cidentallj'  in  his  discussion  of  the  motion  of  Encke's  comet.   The  new 
result  in  question  is  yg^yoTj,  the  sun's  mass  being  unity,  and  this  is  the 
largest  value  of  the  mass  of  the  planet  yet  obtained.    Dr.  Baeklund 
states  that,  even  supposinj;  the  acceleration  of  the  comet's  mean  motion 
to  have  been  constant  during  the  entire  period,  1871-'85,  it  is  not  pos- 
sible to  represent  satisfactorily  the  five  aj)i)aritiou8of  the  comet  daring 
that  period  on  the  assumption  of  a  mass  of  Mercury  less  than  jTnr^fnr. 
.  Venus:  Semi  diameter  of  Veuns. — Mr.  Thackeray,  discussing  the  ob- 
servations of  Venus  made  at  (Greenwich  from  ISOO  to  1S84,  finds  that 
the  amount  of  personality  in  the  measures  is  much  j^reaterthan  the  cor- 
rection due  to  the  instrument,  and  that,  though  a  greater  number  of 
observers  by  compensating  one  another  might  give  increased  acca- 
racy  to  the  valae  of  the  semi-diameter,  it  is  just  as  likely  that  they 
should  not. 

Thb  Earth  :  OeodeUe  Oongren.^'We  ham  from  Katoie  that  the  Iq- 
teniatiocal  Geodetic  Gonference  met  at  Berlin  in  October,  1886,  to  settle 
the  organization  of  the  central  geodetic  bnrean  (which  is  to  have  its  per- 
manent seat  at  Berlin),  and  to  determine  upon  the  best  method  of  eze- 
eating  the  lesolntions  passed  at  Borne  and  Washington  in  1883  and 
1884,  respectiug  the  actual  measurement  of  a  degree  on  the  earth's  sar- 
fiice.  The  adoption  of  Greenwich  a«  a  first  meridian  is  to  bo  strictly  en- 
fbroed,  bnt  the  introdnotion  of  international  normal  time  is  postponed 
on  acoonnt  of  insuperable  practical  difficulties. 

The  proposed  change  in  ^  beginning  of  the  netronomical  day, — It  is  to 
he  regretted  that  no  agreement  has  yet  been  reached  by  astronomers 
upon  the  proposition  to  change  the  beginning  of  the  astronomical  day 
from  noon  to  midnight. 

The  general  sentiment  is  opposed  to  making  any  change  nntil  it  is 
dear  that  it  will  be  adopted  by  a  majority  of  astronomers,  and  until  the 
proper  modifications  have  been  introduced  into  our  principal  ephemeri- 
des.  The  new  day  has  been  provisionally  adopted  by  Mr.  Christie,  at 
Greenwich,  and  the  board  of  visitors  have  recommended  that  it  be  in- 
trodaced  into  the  Nautical  Almanac  for  1891.  On  the  other  hand,  the 
saperintendents  of  the  German  and  American  ephemerides  oppose  any 
change ;  and  there  seems  to  be  great  danger  that  the  agitation  of  the 
qoestion  by  the  Washington  Meridian  Conference  in  1884  may  introduce 
new  confusion  rather  than  remove  the  old.  At  present  there  is  little 
prospect  of  the  plan  meeting  with  anything  like  a  general  acceptance 
before  the  beginning  of  the  next  oentory. 

Theory  of  the  moon's  motion. — Several  valuable  papers  Upon  the  lunar 
theory  have  been  published  by  Hill  and  others,  lieference  should  be 
aade  to  the  papen  themselves,  cited  in  our  Bibliogiaphy . 
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Ml.  ilill  lias  received  the  gold  medal  of  the  Royal  Astronomical 
Society  for  his  laborious  aud  masterly  researches  upon  this  difficult 
subject. 

Au  iutcresting-  historical  note  0!i  the  inequalities  of  the  motion  of  the 
moon  which  depends  on  the  tignre  of  the  earth,  is  givcu  by  Professor 
ilall  in  the  Annals  of  Mathematics,  vol.  2,  No.  5. 

IMabs:  canals^  of  Mars. — ^1.  Perrotin  and  bis  colleagues  at 

Nice  succeeded  in  recovering mauy  of  Schiaparelli's  enigmatical  "canals" 
at  t)ie  last  opposition  of  Mars,  although  the  planet  was  seen  under  very 
unfavorable  conditions.  Its  apparent  diameter  at  this  opposition  was 
only  14'',  against  25"  at  the  opposition  of  1877,  when  the  canals  were 
discovered.  The  canals  were  made  out  by  several  observers  at  Nice, 
and  wei  e  recognized  as  having  the  same  general  outline  and  position 
attributed  to  them  by  Schiaparelli  in  1882.  They  seem,  therefore,  to  be 
essentially  permanent,  forming  a  sort  of  network  of  grayish  lines  pro- 
jected against  the  brighter  eqaatorial  regions  of  the  planet.  Compared 
with  the  thickness  of  the  spider  lines  of  the  micrometer,  the  finest  of 
these  lines  appear  to  have  a  width  which  corresponds  to  an  arc  of  2^ 
or  30  on  the  surface  of  Mars.  Some  of  them  measure  from  50^  to  60° 
in  length,  and  several  are  double,  composed  of  lines  strictly  parallel, 
separated,  according  to  Schiaparelli's  estimate,  by  intervals  of  from  6° 
to  12^.  All  of  this  speaks  well  for  the  purity  of  the  atmosphere  at 
Kice,  the  excellence  of  the  15-inch  Henry  refractor,  and  the  keenness 
of  the  observers. 

Daring  the  study  of  the  planet  (fr<)m  the  end  of  March  to  the  middle 
of  June)  some  change  seemed  to  be  taking  place  near  Kaiser  Sea.  On 
May  21  this  region,  from  1(P  to  65°  north  latitude,  was  hidden  by  a 
luminous  veil  somewhat  softer  in  color  than  the  continents,  very  much 
as  if  clouds  in  regular  parallel  bands  were  stretched  across  the  planet 
from  northeast  to  southwest.  At  moments  these  clouds  became  trans- 
parent, exposing  the  oatlineof  the  prolongation  of  Kaiser  Sea.  Other 
similar  cloud  phenomena  were  observed  on  subsequent  days.  M.  Per- 
rotin suggests  that  these  phenomena  were  really  produced  by  clouds 
or  mists  circulating  in  the  atmosphere  of  Mars,  and  concludes  that  they 
are,  in  such  case,  the  act  of  an  element  belonging  to  the  atmosphere, 
or  to  the  surfiue  of  the  planet,  susceptible  of  motion  and  modification 
in  a  comparatively  short  time. 

Mr.  Denning,  who  has  been  an  attentive  observer  of  Mars,  has  not 
been  able  to  make  out  the  canals  in  the  detail  assigned  to  them  by 
Schiaparelli,  although  he  has  distinguished  a  large  number  of  appear- 
ances highly  suggestive  of  these  configurations.  Mr.  Dcnuing  con- 
cludes a  review  of  his  recent  observations  of  the  planet  (Nature,  34: 
105)  as  follows : 

"I\J;iny  of  our  leading  treatises  on  astronomy  attribute  a  dense  atmos- 
phere to  Mars,  but  nothing  has  been  observed  during  my  recent  obser- 
vations to  ooxroborate  this  theory.  It  seems  to  me  fu  more  plausible 
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to  aBmime  tbat  the  atmoftphm  of  this  planet  is  extremely  attenuated. 
The  ebief  spots  are  invariably  visible,  and  the  phenomena  oooasionally 
observed  are  rather  to  be  imputed  to  the  Tagaries  of  our  own  atmos- 
phere than  to  that  of  Mars. 

Jupiter  and  Saturn  are  doubtless  enveloped  in  dense  vapors  shroud- 
ing their  veal  surfaees  from  terrestrial  eyes.  Their  markings  are  atmos> 
pheiiOi  though  in  some  cases  very  durable,  and  constantly  undergoing 
changes  of  aspect  and  displacements  of  position  by  longitudinal  eur- 
rents.  On  Mars  a  totally  different  nature  of  things  prevails.  Here 
the  appearances  deseribed  are  absolute  surface  raarkiugs  displaying 
none  of  the  variations  whieh  areso  oonspiouoosly  displayed  on  Jupiter. 
-  •  •  It  seems  to  me  that  the  very  pronounoed  character  of  the 
markings  and  their  great  iiermanenoy  are  quite  opposed  to  the  idea  that 
the  planet  is  surrounded  by  a  dense  cloud-laden  atmosphere." 

Dr.  Lohse  has  used,  in  observing  Mars,  a  double-refractiug  prism, 
sehromaticed  for  the  extraordinary  ray;  this  prism,  placed  before  the 
ocular  of  the  telescope,  brings  out  more  sharply  the  details  of  the 
planet^s  surfiMse  1^  reducing  the  polarised  light  reflected  from  its  at- 
mosphere. 

Satellites  of  Mar$^PtotoKOi  Hall  was  able  to  observe  the  outer 
satellite^  Deimos,  on  four  evenings  in  March,  1886,  but  the  inner  satel- 
lite was  seen  only  once,  and  was  then  so  faint  that  no  measurements 
could  be  made.  Both  little  bodies  were  near  their  predicted  places. 

The  bonob  plansts. — Eleven  minor  planets  were  added  to  the  list 
in  1886,  the  last  one  bearing  the  number  264;  the  brightest  was  of  the 
eleventi&  magnitude.  Seven  of  the  new-comers  belong  to  Dr.  Palisa, 
making  the  total  number  discovered  by  him  flfty-seven.  Dr.  Petm  has 
now  disoovered  forty-six  and  Dr.  Luther  twenty-three. 

The  dates  of  discovery  and  the  names,  as  £ar  as  assigned,  are  given 
in  the  following  table: 

Mht&rpUmett  diaooxmtd  1886. 


Augnstft 

Oiipavia 

Walparga 

SilfHia.... 

Tyche   

Aletheia  . 
Hubert*  .  , 
Prymno 


T)ftt«         I  tmic 
of  diiicuvery.     at  dis* 
oovery. 


llaroh31,1886 

....do  

April  3  

April  5  

May  4  

June  28  

October  3  

October  31 


Valda   ....  Novembers 


Dresda 
Libi 


....do  

Deoember  23 


13.5 

13.5 
12.5 
13 

11.3 
12 

13.5 
11.2 
12 
12 

1L5 


Disooyerer. 


Obscryatory. 


J.  Palisa  

....do  

 do  

 do  

R.  Luther  

C.  H.  F.  Peter.-i 

J.  PaliHa  

C.  H.  F.  Peters 

J.  PaliHa  

 do  

C.  H.  F.  Petenl 


Vienna. 

Do. 

Do. 

Do. 
DiisHoldorf. 
Clmtou. 
Vienna. 
Clinton. 
Vionua. 

Do. 
CUntoo. 
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Number  253,  disooverad  by  Dr.  Palisa  on  November  15, 1886,  has  been 
ntinied  Mathilde. 

The  influence  of  phase  on  the  brightness  of  the  minor  planets. — Dr.  G. 
MUUer,  of  the  Potsdam  Observatory,  is  led  to  believe  from  observations 
of  seven  asteroids  with  a  ZoUner  pliotometer,  that  there  is  a  real  con- 
neetion  between  the  phase  of  these  bodies  and  their  apparent  bright- 
ness, and  tliat  Lambert's  law  of  phase  brightness  does  not  apply  to 
tbem.  The  planets  are  separated  into  two  classes.  In  the  first  class, 
class,  which  embraces  Vesta,  IriSjMassilia.  and  Amphitrite,the  changes 
in  brightness  are  only  perceptible  as  the  planet  approaches  opposition, 
tbas  resembling  Mars  in  their  behavior ;  in  the  second,  which  contains 
Geres,  Pallas,  and  Irene,  the  changes  in  brightness  seem  to  be  coexten- 
sive with  the  changes  of  phase,  giving  a  light  curve,  like  that  of  the 
the  moon  or  Mercary. 

The  asteroid  ring. — M,  A.  Svedstmp  gives  in  the  Nachrichten,  Nos. 
2740-41,  an  interesting  abstract  of  a  recent  investigation,  fior  which  he 
received  the  gold  medal  of  tite  Royal  Danish  Academy— a  statistical 
examination  of  the  orbits  of  108  of  the  small  planets,  considered  as 
part  of  a  cosmical  ring  aronnd  the  sun.  The  orbit  obtained  for  the 

mean  planet "  shows  an  inclination  of  about  0°  and  a  mean  distance 
of  2.64.  The  mass  of  this  fictitioos  planet  corresponds  to  an  apparent 
magnitude,  at  opposition,  of 

Belatian  of  the  asteroid  orbits  to  that  of  Jupiter. — Professor  Newton 
points  ont  the  interesting  fact  that  the  plane  of  Jupiter's  orbit  coincides 
almost  exactly  with  the  mean  plane  of  the  orbits  foand  for  the  first  251 
asteroids,  nuderstanding  by  the  mean  plane,  the  plane  whose  pole  is  the 
center  of  gravity  of  the  poles  of  the  asteroid  planes }  the  diiforonce  be- 
tween the  poles  is,  indeed,  only  dO'. 

Jupiter  :  The  **  red  spot.^^— The  "  great  red  spot,"  some  30,000  miles 
in  length  by  8,300  in  width,  lias  now  been  the  principal  object  of  inter- 
est on  the  i)lanet  for  ei^^ht  years.  It  was  fiiint  during  the  last  se.ison, 
but  far  more  conspicuons,  than  in  1885.  Professor  Young  obtained, 
from  eight  observations  ma<le  between  March  17  and  June  29,  188G,  a 
rotation-time  of  the  spot  of  9^  53™  40».7iO".2,  showing  that  the 
remarkable  retardation  of  the  period  still  persists.  This  is  brought 
out  by  the  following  figures: 

In  1879       Mr.  Pratt  made  the  period  y»   QSt^  34M< 


16tiO-'dl  Mr.  UougU  made  the  period.. .  37  .2 

1888-^83  llr.  Hoagh  umA»  the  period.. .  38 .  i 

1883-  ^  Mr.  Hongh  made  (he  period...  38 .6 

1884-  'a'>  Mr.  HoQgli  made  the  period.. .  40  . 1 
1886      Mr.  YooDg  made  the  period ...  40  . 7 


Professor  Young,  on  re-reducing  Mr.  Pratt's  observations  of  1879,  ob- 
tains 9''  55"  :J4».05,  and  he  tinds  from  a  series  of  observations  made  by 
Prof.  C.  W.  Pntchett,  in  1882,  9^  do"  38^.1&  A  small  roand  white  spot 

•In the  Boll,  mftmu.,  3: 41&,  thii  is  eoneeled  to  6.0  magnitode. 
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obsemd  at  Prinoeton  in  Maioh  and  Apiil,  1885,  gaye  a  period  of  9 
56"  11M4.  **It  iH  noteworthy  that  altboagh  thU  spot  was  in  a  higher 
totitade  (abont  SO^sonth)  than  the  red  spot,  it  yet  rotates  more  rapidly." 
Professor  Yonng  remarked  the  apparent  overlapping  of  the  southern 
belt  and  the  red  spot  which  took  plaoe  towards  the  end  of  Mareh  and 
tiie  beginning  of  April,  and  which  was  seen  by  many  English  observers 
(Observatory',  May,  1886,  vol.  9:  p.  188);  but  whilst  admitting  that  it 
was  impossible  to  say  which  was  uppermost,  he  was  inclined,  in  oppo- 
sition to  Mr.  Denning's  view,  to  believe  the  red  spot  to  be  the  lower. 
Mr.  Denning  has  pointed  out  that  the  apparent  partial  coalescence  of 
the  two  markings  was  simply  due  to  an  aim  of  the  southern  belt  over- 
takiug  the  red  spot,  the  former  having  a  rotation  period  shorter  by 
about  19*  than  the  latter. 

Mr.  Denning  finds  evidence  of  regular  recurrence  in  many  of  the 
prominent  markings  on  this  planet. 

Saturn  :  The  satellites  of  Saturn. — Professor  Hall  has  finished  a  very 
important  discussion  of  the  six  iiiin  r  KJitcllites  of  Saturn,  and  his  work 
has  been  published  as  Api)endix  i  to  the  "Washington  Observations  for 
1883.  The  observations  of  Professor  NewcOnib  in  1874,  and  Professor 
HalPs  own  observations  from  1875  to  1884,  are  given  in  detail  j  these  are 
followed  by  the  formation  of  equations  of  condition  and  their  solution, 
and  the  work  concludes  with  useful  tables  of  the  satellites^  motions. 

A  remarkable  result  of  the  discussion  is  that  the  Washington  obser- 
Tations  of  the  five  inner  satellites  can  be  satisfied  within  the  limits  of 
their  probable  errors  by  circular  orbits.  It  was  hoped  that  theobserva- 
tiODS  wonld  determine  the  positions  of  the  lines  of  apsides  with  such 
•oehracy  that  the  motions  of  these  lines  woald  be  known,  and  that  tbns 
we  might  ofytain  data  for  a  new  determination  of  the  mass  of  the  ring 
and  of  the  figure  of  the  plant  But  the  resulting  circular  orbits  for  the 
inner  satellites  make  the  position  of  a  line  of  apsides  indeterminate,  and 
tot  the  present  the  mass  of  the  ring  remains  unknown. 

The  mass  of  Saturn  has  been  computed  from  the  elements  found  for 
Titan,  Bhea,  Dione,  and  Tethys  with  the  separate  results  for  the  re- 
eipiocal  of  the  mass,  — 

From  Titan  3480. 07±  1.138 

Rhea   3460. 43±  6.202 

Dione  ^   3463. 68±  8.379 

Tethys   3463. 41 ±10. 629 

or,  the  mean  result  from  the  four  satellites,  is 

Mass  of  Saturn  =  3j^g;^j^35 

the  mass  of  the  sun  being  unity. 

In  a  paper  in  the  Astronomische  Nachrichten  (No.  2743)  entitled 
"  Comparison  of  the  five  inner  satellites  of  Saturn  made  at  Toulouse  in 
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1876  and  1877,"  Proltosfior  Hall  disousses  the  old  method  of  obeerving 
these  diffleolt  objects  hy  noting  their  eoignnetions  with  the  ends  of  the 
ring,  or  with  some  other  marked  feature  of  the  Satnmian  system,  bat 
concludes  tliat  the  filar  micrometer  measures  are  at  present  among  the 
best  we  have.  He  is  inclined  to  think  that  the  heliometer,  if  it  can  be 
made  large  enough,  mast  be  one  of  the  best  instraments  for  dealing 
with  measnrements  of  sach  objects  as  Satam  and  Japiter.  This  sag- 
gestion  is  being  carried  oat  by  Mr.  Asaph  Hall,  Jr.,  in  a  series  of  obser- 
vations of  Titan  with  the  6-inch  heliometer  of  the  Yale  College  Obser- 
vatory. 

The  following  table  represents  the  results  of  Professor  HalPs  inves- 
tigations upon  these  satellites.  The  elements  of  Titan,  however,  and 
the  values  of  the  node  and  inclination  of  the  ring  are  adopted  from 
Bessel.  Mimas,  Enceladus,  Tethys,  Dione,  and  Bhea  are  assumed  to 
move  in  the  plane  of  the  ring,  and  Hyperion  in  the  plane  of  GStan. 

JiUmmU  o/  the  »aUlUtu  o/  Satmntf  188a 


Snealadiu 

TMhjt... 

XHone .... 

BlMft  

Titan  .... 
llypvrioD 


Mxii  fliUjnioHoii 


20.71177178 
ISa  6888804 

181.53500828 
78l  88018878 

22.  577nr>000 
10.  t>liU»3 
4.58781778 


Time  of  roTolu- 


4 

8LMM811 

l.STttlflTf 

1.88778788 

8.7888140 
4.5174881 

78.8810188 


Mean  «li»t.anoe  from 


8148 
41 7M 


54.784  ^OiOiiS 
781887  *8l8IB8, 

176.915  ifetktUi- 
2l3.i>tj 


lioncitiideof 
Perl-wtmrnlam. 

Eoeentrie- 
Uy. 

locliimtinn  to 

eclipUc. 

CironUr   .. 

Zero  

28  lb  ie.7 

28  10  1(1.  7 
2«  10  10.  7 

28  10  16. 7 
8818  18LT 

27  33  r.6.  7 
37  83  fi«.7 
18  88  80.5 

167  5^  5.9 
Hi7  65  5.8 
167  55  5.9 

167  55  6.8 

m  10  348 
ld8  10  U.% 
la  18  41.4 

..<li>  

..do  

..do  

..do  

O      1  It 

268  87  S6.0 
83  87  5&3 
858  14  66.5 

0.02841836 
0.1 

8.027785 

The  motion  of  Hyperion. — Tisserand  in  investigating  the  case  of  two 
satellites  moving  arouud  their  primary  in  orbits  but  little  inclined  to 
each  other  has  shown  that  if  the  mean  motions  are  very  nearly  com- 
mensurable, and  if  the  motion  of  one  waa  originally  circular  and  uni- 
form, the  perturbations  caused  by  the  other  would  have  for  their  princi- 
pal effect  to  transform  this  motion  into  motion  in  a  Keplerian  ellipse 
with  a  uniform  rotation  of  the  major  axis.  Applying  this  to  the  case  of 
Hyperion  perturbed  by  Titan,  which  has  been  investigated  by  Hall  and 
Newcomb,  and  in  which  there  is  one  of  the  nearest  approaches  to  com- 
mensorability  of  mean  motions  to  be  found  in  the  solar  system,  M« 


Dioitized  by  Goo^^I 


ASTBONOMY 


Tisserand  fiiiAs  that  his  results  agree  closely  with  the  facts  of  observa- 
tion, the  computed  rat«  of  retrograde  motion  of  the  pcrisatiirnium  of 
n\  }»erion  being  18^.8  per  annum,  whilst  the  observed  quantity  is  2(P, 
and  he  also  finds  that  his  value  of  the  mass  of  Titan  (yryy^Ty)  differs  little 
from  that  obtained  by  Newcomb.  (Observatory,  November,  1886, 
9:360.) 

Uranus. — Observatioiis  of  the  planet  made  by  Dr.  H.  C.  Wilson  at 
the  Cincinnati  Observatory  in  1883  (recently  pablished  in  Astron. 
Kachr.,  2730),  seem  to  confirm  Professor  Yoang's  observations  (As- 
troD.  Nacbr.,  2545),  that  the  equator  of  the  planet  does  not  ooindde 
with  the  plane  of  the  satellites'  orbits. 

Nbptuivb:  SaMUe  of  Nt^tuM^-^Mjuth  calls  attention  (Month.  Not, 
46: 507)  to  what  appears  to  be  a  remarkable  change  in  the  position  of 
the  plane  of  the  orlnt  of  Keptane^  satellite.  He  noticed  that  the  orbit 
fiom  the  llalta  obeervations  of  1863-^  did  not  agree  with  that  from 
the  observationa  of  1862.  The  node  and  inclination  obtained  by  New« 
oomb  in  1874  showed  a  movement  in  the  same  direction,  and  the  motion 
of  these  elements  is  still  Aiither  coniirmed  by  the  orbit  recently  pub- 
lished by  Professor  Hall  from  his  own  observationB  at  Washington. 
The  probable  errors  are  so  small  that  it  seems  hardly  plausible  or  pes* 
able  to  attribute  the  change  to  nystematio  errors  of  observations.  Mr* 
Uarth  calls  fbr  careful  observations  to  strengthen  the  evidence. 

RSPOSTS  OF  OBSSRYATOSIBS. 

The  following  account  of  the  recent  activity  of  astronomical  observa- 
tories is  compiled  from  all  available  sources,  the  "  Vierteljahrsschrift'' 
fmnishing,  as  usual,  the  data  for  most  of  the  observatories,  although  the 
latest  reports  there  published  are  for  the  year  1885.  X  am  indebted  to 
the  directors  of  man}'  observatories  for  the  direct  communication  of 
information  in  regard  to  the  institutious  under  their  control. 

An  alphabetical  list  of  astronomical  observatories,  compiled  by  Mr. 
Boebmer,  will  be  found  in  the  Smithsonian  Report  for  1885. 

M.  Lancaster,  of  the  Bruxelles  Observatory,  has  published  a  useful 
directory  of  observatories  and  astrouonieis. 

Algiers  Observafori/  {ISSO). — The  French  Government  has  granted  the 
funds  necessary  for  the  completion  of  the  observatory,  and  two  assist- 
ants have  been  sent  to  join  M.  Tr^pied.  A  time  service  has  been  organ- 
ized for  the  cities  of  Algiers  and  Tunis,  and  the  observatory  will  co- 
operate in  geodetic  work  with  field  parties.  Stellar  photography  will 
receive  special  attention.  The  observatory  possesses  a  spectroscope  by 
Tholhm  giving  a  spectrum  10  meters  in  length. 

AUtyheny  Observatory  (1880).— The,  work  during  1886  has  consisted  of 
Ml  extension  of  former  researches  on  invisible  radiations,  and  on  the 
absorption  and  radiation  of  heat  by  the  earth's  atmosphere,  and  also  of 
reaearches  upon  the  absolute  temperature  of  the  lunar  surface.   lu  cou- 
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uection  with  this  latter  investigatloii  a  new  field  of  exploration  has 
beeu  opeued  in  spectral  regious,  where  the  planet's  own  radiations  to- 
wards space,  of  very  great  wave-lengths — exceeding  one  one  hundredth 
of  a  millimeter — are  now  for  the  hrst  time  found. 

Professor  Langley,  in  giving  a  portion  of  his  time  to  the  Smithsonian 
Institution,  has  not  resigned  the  active  directorship  of  the  observatory, 
and  all  communications  relative  to  the  scientific  or  business  affairsof  that 
institution  should  be  addressed  to  him  at  Allegheny  as  usual.  Mr.  F. 
W.  Very  continues  at  the  observatory  as  senior  assistant.  Mr.  Keeler 
is  now  at  the  Lick  Observatory,  and  has  beeu  succeeded  at  AUegheuy 
by  Mr.  James  Page,  jr. 

Amhernt  (1885). — This  observatory,  named  in  honor  of  the  Hon.  Abbot 
Lawrence,  was  built  in  1847,  and  hi\s  been  employed  chiefly  for  purposes 
of  instruction.  Professor  Todd  was  appointed  director  in  July,  1881, 
and  his  report  covers  the  years  1881-1885,  Inclosive.  The  instraments 
of  the  observatory  are:  A  7^  inch  Olark  equatorial,  a  3-inch  Gambey 
transit  circle,  and  a  6|  inch  Pistor  &  Martins  transit  instrument,  with 
mean  time  and  sidereal  clocks,  chronograph,  and  subsidiary  apparatus. 
The  equatorial  is  provided  with  two  small  cameras  for  celestial  photog- 
raphy. Observations  are  made  of  sun-spots,  of  the  phenomena  of  J upi- 
ter^s  satellites,  oocnltations  of  stars  by  the  moon,  etc.  The  provision- 
ally adopted  position  of  the  observatory  is :  Latitude,  +4*J,°  22'  17'M ; 
longitude,  4*^  50"  4*.tt7  west  of  Greenwich.* 

Ann  Arbor  (188G). — The  observatory  is  known  as  the  Detroit  Observa- 
tory, haying  been  founded  through  the  liberality  of  citizens  of  Detroit. 
Yaloable  additioiis  and  improvements  hftre  iMen  made  by  means  of 
fiirther  oontribatlmis  from  Uie  same  Booroe  and  from  tiie  dty  «f  Ann 
Arbor,  and  also  by  appropriations  made  by  the  board  of  regents  of  the 
University  of  Michigan,  to  which  the  observatory  is  attached.  The 
boildi ug  consists  of  a  main  part,  with  a  movable  dome,  and  two  wings. 
The  east  wing  ooatains  the  large  meridian  circle  by  Pistor  &  Martins 
and  a  sidereal  clock  by  Tiede,  of  Berlin.  The  west  wing  contslns  the 
librafy  of  the  observatory,  a  chronograph  with  Bond's  new  isodynamio 
escapement,  and  the  smaller  instramente.  This  wing  connects  with  the 
residenee  of  the  director.  In  the  dome  is  monnted  a  large  refracting 
telescope,  with  an  object-glass  13  inches  in  diameter,  constructed  by 
the  late  Heniy  Fits,  of  ISew  Ymrk. 

Hach  attention  is  given  to  instmction  in  astronomy,  and  throngh  the 
liberality  of  tiie  legislature  a  small  observatory  for  the  purpose  of  in- 
atraction  has  been  erected  on  the  observatory  grounds  near  the  main 
baildiug.  It  oontains  an  equatorial  telescope  of  6  inches  aperture  and 
a  transit  instrument  of  3  inches  aperture,  with  zenith  telescope  attach- 
ment. A  building  near  by  oontains  computing  rooms  and  rooms  for 
observers,  and  a  workshop  where  necessary  repairs  and  attachments 
tax  the  instruments  can  be  made.  A  set  of  self-registering  meteorologi- 
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cal  instniments  has  recently  been  added.  It  consisto  of  Hough's  baro- 
graph and  thermofp'aph  and  an  aiit'inoj^raph. 

The  observat(ny  Ia  uuder  th«  dinMrtion  of  Prof.  M.  W.  Hairinjjton, 
who  is  assisted  by  Mr.  J.  M.  Schaeberle  and  a  nieteorolofjical  observer. 
Prolessor  Harrin-rton  has  devoted  considerabh^  tiin(^  <hiring  the  i)ast 
few  years  to  photometric  observations,  especially  of  the  asteroids.  Mr. 
Schaeberle  has  made  observations  with  tlie  meridian  circle. 

The  observatory-  plant  is  valued  at  about  84(),(KM),  and  the  annual  ex- 
penditures amount  to  about  $3,000.  It  shouhi  be  menti(uied  that  the 
American  J^icteorulogical  Journal  is  edited  here  by  Professor  Harriug- 
ton. 

Armagh  (ISSO).  —Under  the  direetion  of  Dr.  Dreyer  the  Armagh  cat- 
alofjue  of  3,300  stars  has  he<'n  ])uhiished. 

liambcrg  — This  obst'rvator.v,  founded  by  the  will  of  the  late 

Dr.  Kfiueis,  of  i5amber<x,  who  dietl  in  1H82,  will  be  provided  with  a  7- 
iiicli  heliometer,  the  larj^est  instrument  of  its  kind  made.  Dr.  Ilartwig 
proposes  to  take  up  the  s^'stematic  investigation  of  stellar  parallax,  and 
the  investigation  of  the  physical  libration  of  tlie  moon. 

Berlin  (1880). — With  the  meridian  circle.  Dr.  Kiistuer  has  observed  a 
series  of  comparison  stars  for  planets  and  comets,  stars  which  have  l>eeu 
occulted  by  the  moon,  stars  for  heliometer  investigations,  etc.  There 
have  been  made  in  all  2,096  observations  of  right  ascension  and  1,936  of 
declination ;  the  reductions  are  np  to  date.  A  new  observiug  list,  con- 
taining the  Pulkowa  Zusatzsterne"  and  Argelander's  proper  motion 
Stars — about  1,000  objects  in  all — was  started  in  1886.  The  transit  has 
been  nsed  for  observations  of  circumpolars^  and  also  for  continuing  the 
obeervatioDs  upon  seven  selecteil  pairs  of  stars,  which  are  to  furnish 
data  for  determining  the  constant  of  aberration.  With  the  9-inch  re- 
fraetor  Dr.Kuorre  has  observed  a  large  number  of  comets  and  planets, 
and  with  the  aid  of  his  declinograph  he  has  determined  the  jiositions 
of  about  a  thousand  stars,  some  as  faint  as  the  thirteenth  magnitude. 
Dr.  Battermann  observed  occultations  with  the4.6-iuch  refractor.  The 
investigations  upon  the  movements  of  piers  have  given  ifjtere^ting  re- 
sults, and  the  clock  which  has  been  for  four  years  in  a  hermetically 
sealed  case,  continues  to  perform  most  satisfac^torily. 

Bonn  {18S5). — The  meridian  circle  was  devoted,  mainly,  to  continu- 
ing the  Gesellschaft  zone  observations.  Volume  Tin,  the  Soathern 
Darehmnsteruug,  was  published  during  1886,  and  the  printing  of  the 
twenty-four  charts  which  are  to  accompany  this  work  has  been  begun. 
The  redaction  of  the  sonework  is  not  quite  finished.  The  director. 
Dr.  SohSnfeldy  has  been  assisted  in  observing  by  Drs.  Scheiner,  Deich- 
miiller,  and  W.  Lather.  Dr.  Bcheiner  was  absent  a  considerable  por- 
tion of  the  year,  serving  a  term  of  military  duty. 

Breilau  (18S5).— The  observatory,  under  the  charge  of  the  veteran 
Dr.  Qalle,  is  engaged  in  meteorological  and  magnetic  work.  Assistant, 
Dr.  LaohmaDo. 
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Buchtel  College  Observatory  (1886). — Professor  Howe  has  devoted  his 
tiuie  to  instriictiou  in  practical  astronomy.  The  cost  of  the  obaerva- 
tory  was  about  $5,000. 

Bucknell  University  Observatory. — Mr.  William  Buckuell  lias  given 
the  sum  of  $10,000  for  an  observatory  at  Lewisbnrfrli,  Pa.  A  10-inch 
equatorial  has  been  ordered  from  Clark  and  a  3-iiicli  transit  from 
Ertel.  The  building  is  of  brick,  25  feet  by  150  feet,  a  dome  16^  feet  in 
diameter  surmounting  the  central  tower. 

The  observatory,  under  the  direction  of  Prof.  W.  C.  Bartol,  is  to  be 
used  for  instruction  in  practical  astronomy,  and  will  be  ready  in  June, 
1887. 

Chabot  Observatory  (1886). — This  new  observatory,  the  gift  of  An- 
thony Chabot,  esq.,  to  tiie  city  of  Oakland,  Cal.,  is  under  the  direction 
of  Mr.  F.  M.  Campbell.  The  instruments  are,  an  8  inch  equatorial, 
with  micrometer  and  spectroscope,  a  4^  inch  transit,  chronograph, 
clocks,  etc.  The  geographical  position  given  (Sid.  Mess.,  5:280)  is: 
Latitude,  +37^  48'  5"  ;  longitude,  3»>  0"»  54».3  west  of  Washington. 

Cincinnati  (1880). — The  Cincinnati  Observatory  was  founded  in  1842 
by  an  astronomical  society,  and  was  afterward  transferred  to  the  Uni- 
versity of  Cincinnati,  of  which  it  now  forms  one  of  the  departments.  A 
new  building  was  erected  in  1870  upon  Mount  Lo<jkout,  about  4  miles 
east  and  2  miles  north  of  the  central  portion  of  the  city.  The  observa- 
tory grounds  comprise  4  acres  on  the  sunnnit  of  the  hill.  The  building 
is  of  brick  j  it  consists  of  a  central  portion  supporting  the  dome,  and  two 
wings,  the  western  being  furnished  with  meridian  shatters,  and  the  east* 
em  containing  the  library. 

The  observatory  possesses  the  Mitchel  refractor  of  11  inches  aper- 
ture, made  by  Merz  &  Mahler,  and  supplied  with  a  filar  micrometer  and 
a  double-ring  micrometer.  The  magnifying  powers  range  from  IK)  to 
1,500.  There  is  also  a  portable  equatorial  of  4  inches  aperture  by  Clark, 
with  magnifying  powers  ranging  from  15  to  250.  The  transit  instru- 
ment, by  Buflf  &  Berger,  has  an  aperture  of  3  inches  and  is  furnished 
with  a  latitude  level  and  an  eye-piece  micrometer  for  measuring  diflfer- 
ences  of  declination.  The  total  value  of  the  instruments  is  estimated  to 
be  abont  $12,000.  The  library  contains  over  fifteen  hundred  bound  vol- 
umes besides  a  large  number  of  pamphlets. 

The  financial  support  is  derived  from  a  city  tax,  the  yearly  income 
from  which  is  abont  $."),000.  This  provides  for  the  salary  of  the  direc- 
tor, one  assistant,  and  a  janitor,  the  payment  of  the  ordinary  expenses, 
and  the  publication  of  results.  The  purpose  of  the  observatory  is  both 
educational  and  soientifle.  Instruction  in  astronomy  is  given  in  con- 
nection with  the  university,  and  the  observatory  is  also  open  to  the 
public  for  the  first  hour  of  each  evening. 

The  principal  work  of  the  past  year  (1886)  has  been  the  prosecution 
of  the  zone  observations  with  the  3  inch  transit  instrument.  In  these 
sones  abont  4,000  stars  between  the  declinations  —19^  and  — 22^  hare 
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been  observed,  most  of  them  tUree  times  or  more.  The  work  of  pre- 
paring this  cjitalogue  for  publication  is  already  commenced,  and  in  the 
profjress  of  the  work  Professor  Porter  bus  detected  a  nii!nl)er  o!'  inter- 
esting cases  of  proper  motion.  The  catalogue  will  probably  be  issued 
during  the  coining  year.  A  few  observations  of  nebulie,  double  stairs, 
and  comets  were  also  made  during  the  early  part  of  the  year,  but  were 
suspended  owing  to  the  resigaatiou  of  Mr.  H.  C.  WilsoD,  asaUtant 
astronomer. 

The  work  proposed  for  18^7  is  the  completion  of  the  observations 
require<l  for  the  zone  catalogue,  and  after  that  the  oontioaatioii  of 
a  series  of  charts  of  southern  nebulae. 

Cointe  (1880). — The  new  observatory  attacbe<l  to  the  University  of 
Liejre,  Belgium,  is  under  the  direction  of  M.  Folic,  the  director  of  the 
Brussels  Observatory.  The  instruments  are  a  lO-inch  equatorial  and  6- 
inch  meridian  circle  (diameter  of  circle  about  31.5  inches),  both  by 
Cooke,  with  numerous  smaller  astronomical  and  geodetic  instruments, 
and  a  set  of  magnetical  and  meteorological  instrumeuts.  M.  Folie  IB 
assistetl  by  Dr.  L.  de  Ball  and  M.  P.  Ubaghs. 

Columbia  College  Obserraionj  (1886). — The  observatory  is  upon  the 
top  of  the  college  library  building,  100  feet  above  the  level  of  Forty, 
ninth  street,  New  York  City.  The  13  inch  Kutherford  equatorial,  3-inch 
transit,  and  zenith  telcvscope  are  tnouuted  in  a  room  alwut  24  by  30  feet. 
The  instruments  rest  upon  solid  piers  of  masonry,  which  are  supported 
by  heavy  iron  girders,  the  floors  and  ceilings  nowhere  touching  the 
girders.  The  instrumental  equipment  embraces  also  a  5  inch  equatorial 
(not  mounted  at  present),  a  Trough  ton  &  Simms  transit,  spectroscope 
and  subsidiary  apparatus,  clock,  chronometers,  ])ortable  transit,  per- 
sonal-equation machine,  etc.  The  dome  is  by  Waters  «S:  Son,  of  Troy, 
New  York,  and  consists  of  a  paper  covering  with  woo<len  libs.  The 
shutters  of  the  transit  slits  are  also  paper,  and  open  by  the  actiou  of 
springs. 

Some  trouble  is  caused  by  vibrations  from  the  railroad  trains  (over 
one  hundred  a  day)  c/)nstant1y  passing  within  100  feet  of  the  buildiogi 
but  at  times  the  instruments  aie  very  steady. 

A  careful  redetermination  of  the  geographical  position  of  the  observ- 
atorv'  will  be  made,  as  the  old  longitude  seems  to  be  somewhat  in  error. 
It  is  also  hoped  to  devofe  the  Rutherford  equatorial,  which  is  supplied 
with  a  ])hotographic  (u)riector,  to  astronomical  i)hotography. 

Professor  Ivees,  the  director,  has  but  one  assistant,  and  the  greater 
part  of  his  time  is  required  to  carry  on  a  very  complete  course?  of  in- 
struction in  practical  astrouomy,  desigued  especially  for  training  engi- 
neering students. 

Dearborn  Obnervatory  (1886). — The  Dearborn  Observatory  is  the  prop- 
erty of  the  Chicago  Astrouomu^al  Society,  but  is  upon  groninl  lease<l  to 
it  by  the  now  extinct  University  of  Chicago,  an<l  may  at  any  time  be 
required  to  vacate.  A  new  site  has  not  yet  beeu  selected.  Observa- 
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tions  of  Jupiter  and  of  double  stars  have  been  made  with  the  eqnato- 
rial  durin{jj  l.s.S(),  and  the  necessary  observations  for  lurnishiug  tiiue  to 
the  city  of  Chieago  liave  been  made  with  the  meridian  circle.  A  cata- 
logae  of  two  hundred  and  nine  new  double  stars  has  be43n  sent  to  the 
Nacbrichten.  It  is  expected  that  observations  of  double  stars,  Jupiter, 
and  the  satellites  of  Uranus  will  be  kept  up  during  the  coming  year. 
The  instruments  of  the  obs<'rvatory  are  valued  at  $30,000.  There  is 
no  permanent  endowment,  and  Professor  Uough  carries  on  his  work 
without  assistants. 

Deutz  (1880). — Herr  Emil  Mengeriug  established  in  188-1  a  private 
observatory,  the  i)rincipal  instrument  being  a  5  inch  refractor  by  Kein- 
felder  &  riertel.  Physical  observations  of  the  moon  and  Jupiter  have 
been  made,  and  attention  is  being  dii*ected  to  Jistronomieal  photography 
and  spectroscopy.  Approximate  geographical  x>ositiou:  Latitude,  -i-oiP 
&(>'  'SA"  J  longitude,  +0'^  25""  45».0  west  of  Berlin. 

Dresden  (1885). — At  Baron  von  Engelhardt's  observatory  observa- 
tions were  made  of  comets,  nebuhe,  double  stars,  the  phenomeua  of  Ja- 
piter's  satellites,  occultations  by  the  moon,  etc. 

Dresden  (1885) — Dr.  Drechsler,  of  the  "  Mathematischer  Salon,"  ooa- 
tin  lies  a  series  of  meteorological  observations  begun  iri  1828. 

Diisseldorf  {ISSo). — Since  1847,  1,271  observations  of  157  asteroids 
have  been  made. 

Ft'ankfort-on  the  Main  ( 1885). — Herr  Epstein  continues  his  8tar-gangQ8 

and  his  observations  of  sun-spots. 

(rencra  (1885). — Four  hundred  and  ninety  eight  chronometers  were 
tested  during  1885,  some  of  them  showing  an  uncommon  degree  of  ex- 
cellence. Forty-two  chronometers  were  entered  on  December  1,  1885, 
for  a  twelve  weeks'  special  trial  of  tein  j)crature  compensation.  M.  Kam- 
mermann  has  employed  the  lO  inch  e<iuatorial  in  observations  of  com- 
ets, nebulnp,  and  satellites.  Meteorological  observations  are  continued 
as  in  former  years. 

Ootha  (1885). — Dr.  Becker  has  given  up  the  greater  part  of  his  time 
to  the  reduction  of  his  zone  observations.  The  equatorial  which  has 
received  anew  4i  inch  objective  by  Reinfelder  Ilcrtel,  and  has  been 
thoroughly  repaired,  was  remounted  in  October.  A  series  of  observa- 
tions was  made  with  the  meri<lian  instrument. 

Oreemcich  (1S80). — The  annual  r(»port  of  the  astronomer  royal,  Mr. 
Christie,  was  submitted  to  the  board  of  visitors  of  the  Greenwich  Ob- 
servatory on  June  5,  and  gives  an  account  of  the  progress  and  activ- 
ity of  the  observatory  for  the  year  ending  iMay  L'(i,  1880.  The  regular 
work  of  the  transit  circle  and  the  altazimuth  has  bet'ii  contiuueti,  and 
very  satisfiictory  results  have  been  obtained  with  the  ajtparatus  for  de- 
termining absolute  personal  e([uations  biought  into  use  with  the  former 
instrument  some  months  ago.  Spectroscopic  observations  include  a 
considerable  number  made  of  the  new  star  which  burst  out  in  the  great 
nebula  of  Andromeda.  The  spectroscopic  observations  of  Sirius  indi- 
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cute,  as  in  the  hist  tliree  years,  a  (lisplawiiieiit  of  iha  F  line  towards 
the  this  (lispUiLeineiit  would  correspond  to  a  nu)tion  of  the  earth 

towards  Sinus  at  a  rate  of  sonieMiing  more  than  20  miles  per  second, 
tbouf^h,  from  the  nature  of  the  ohsei  vatioiis,  the  amount  of  such  a  mo- 
tion can  not  be  considered  as  very  accurately  determined.  For  the  year 
1885  a  photographic  record  of  t!ie  sun's  suriace  can  he  nuide  out  for 
three  hundreil  and  sixty  days  by  tilliuj?  up  the  ^Mps  in  the  series  of 
Greenwich  i)hoto^raphs  iVoui  piioto^^raphs  obtained  in  India  and  the 
Mauritius.  Observations  of  comets  aiul  of  casual  ]>heiiomena.  have  been 
made  with  the  e<piatorials ;  and  the  mafjnetic  and  meteorolo;;ical  ob- 
servations, the  time-service,  etc.,  have  been  kepi  up  as  in  previous  years. 
The  full  import  of  the  stiitement  that  the  reductions  of  the  observations 
are  keeping  pace  with  their  re^'isi ration  will  bo  appreciated  by  ail  who 
are  en<;aged  in  routine  astronomical  work. 

In  regard  to  the  new  eipiatoiial  Mr.  (Jhristie  says:  "The  construc- 
tion of  an  object  glass  of  2S  inches  ai)erture  and  28  feet  focal  length, 
with  suitable  tube,  to  be  mounted  on  the  southeast  e(piatorial,  has  been 
authorized  by  the  Government,  ami  the  necessary  funds  have  been  pro- 
viih-d  in  the  estinuites.  The  work  has  been  intrusted  to  Mr.  Giubb, 
with  whom  1  have  arranged  the  <letails  of  the  tube,  ^vhich  is  to  be  of 
s^Mieial  construction,  ada^ited  to  the  conditions  of  the  nuumting,  and 
available  for  8pectros(;(»py  and  photography  as  well  as  for  eye  obstu  va- 
tious.  Mr.  Grubb  proi)oses  to  i)rovide  means  for  readily  separating  the 
leiist's  of  the  ob  ject  glass  to  such  a  distance  as  will  give  the  proper  cor- 
rection for  photugra])hic  rays.'' 

It  is  proposed  to  relit  the  12.^-incli  refractor  tor  astronomical  pho- 
to{4rai)hy  by  placing  a  combination  of  a  convex  flint  and  a  concave 
crown  lens  about  2  feet  within  the  focus,  in  order  to  correcl  tin;  chro- 
matic aberration  of  the  objective  for  the  photographic  rays  without 
alteration  of  the  fo(;al  length. 

Gri(jn(>}i  (18S5). — Observations  of  sun-spots  and  of  the  physical  ap- 
pearance of  planets,  etc. 

riamburg  (1S85). — Only  one  hundred  and  nineU'eii  nights  in  the  year 
were  favorable  for  observing.  liesides  the  meridian  observations  and 
the  observations  of  i)lanets  ami  comets,  a  large  number  <*f  chronom- 
eters have  been  tested.  Dr.  Schrader  has  left  the  observatory  to  take 
part  ui  a  scienlitic  exploring  e\piMliti(»n,  and  his  place  is  filh'd  tempo- 
rarjly  by  Dr.  Wilhclm  Luther.  The  time  balls  at  Cnxhaven  and  Uremer- 
haven  have  worked  satisfactorily,  the  former  Iiaving  failed  only  four 
times  and  the  latter  live.  The  Ilambuig  ball  has  given  nuu-e  trouble, 
having  failed,  from  various  causes,  twenty-one  times  during  tlie  year. 

Harvard  CoUctjc  Observatory  (1880). — The  forty-lirst  annual  report  of 
the  director  covers  tlui  year  ending  isovember  1,  18SG.  About  half  the 
Paine  bequest,  or  8Hjl,l*.>8,  h;is  become  availahh'  for  the  supitort  of  the 
observatory;  and  the  funds,  whicli  in  1S7.">  arnuunttMl  to8!<Jl,()G7  and 
in  i66o  to  5iJ2G,Uss,  have  now  ritieu  to  $31)8,040,  Thisiucrcuiicmuit  for 
H.  Mis.  GOO  iO 
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the  pveflent  be  devoted  to  the  publication  of  obsemitifHW  already  made, 
and  to  effiscting  repairs  in  the  buldinge  and  inatmmente.  A  new 
monntiDg  for  the  Iff-inoh  eqnatnial  is  required,  and  Professor  Pickeriug 
expresses  the  hope  tliat  at  no  distant  day  means  may  be  found  for  re- 
placing the  present  bnilding  by  one  bettor  adapted  to  tb»  requirements 
of  modern  astronomy. 

The  most  important  extension  of  the  worlc  of  the  obsttvatoiy  whleh 
has  recently  been  made  is  in  the  fleld  of  stellar  photography.  With  the 
aid  from  the  Bache  fhnd  almost  the  entire  yislble  sky  has  been  photo- 
grupbed^  and  a  largo  number  of  photographs  of  stellar  spectra  have 
been  obtained.  For  continuing  the  researches  upou  a  stellar  spectra 
Mrs.  Draper  has  lent  the  11-inoh  photographic  lens  employed  by  her 
husband,  the  late  Dr.  Henry  Draper,  and  has  provided  means  for  a  new 
mounting  at  Oambridge,  and  for  the  proper  reduction  and  publication 
of  the  results.  This  investigation  has  been  refeired  to  under  '^Astro- 
nomical  photography.*' 

The  15-inch  equatorial  has  been  used  for  photometric  observatioiis, 
observations  of  new  cometo,  and  of  the  new  stars  In  Andromeda  and 
Orion,  and  ibr  experiments  in  photograpby. 

The  work  iirojected  for  the  meridian  drole  is  now  completed,  and 
the  reductions  are  being  pushed  as  rapidly  as  possible.  Volume 
XT,  part  I,  containing  the  annual  resnlto  for  the  ftindamental  stars, 
1870u.'79,  and  the  individual  results,  18a3-'a6,  has  been  published;  it 
includes  also  the  resnlte  from  the  separate  observations  of  stars  belong- 
ing to  various  special  classes,  and  the  catalogue  of  1,213  stars,  sepa- 
rately issued  in  1885.  The  second  part  of  this  volume  will  contain  the 
catalogue  of  aone  stars.  Volume  XTi  (published)  contains  a  tebnlar 
statement  of  the  instrumental  constanto  and  a  journal  of  the  observa- 
tions. A  volume  corresponding  to  volume  xvi,  but  relating  to  the  aone 
stars  instead  of  the  ihndamental  stars,  and  another,  containing  the  obser* 
vations  for  absolute  right  ascension  and  declination  made  from  1879  to 
1883,  will  complete  the  work  of  the  meridian  circle  still  requiring  publi- 
cation. The  resignation  of  Prof.  William  A.  Sogers,  who  has  had  charge 
of  this  iostrument  since  it  was  mounted  in  1870,  is  greaUy  to  be  re- 
gretted. Professor  Rogers  has  accepted  the  position  of  professor  of 
astronomy  at  Colby  University,  Watorville,  Maine,  but  will,  however, 
superintend  the  reduction  of  his  meridian  observations  and  tiieir  publi* 
cation. 

The  meridian  photometer,  Professor  Pickering  stotes,  has  given  en* 
tire  satislhction,  both  in  accuracy  and  in  rapidity  of  work.  {See  Pho- 
tometry.) A  time-ball  is  dropped  at  the  Boston  post-office,  and  the 
telegraphic  announcement  of  importont  discoveries  has  lieen  continued 
under  the  management  of  Mr.  Bitohie.  The  report  condudes  with  a 
list^  embracing  twenty-two  titles,  of  contributions  to  astronomical  litera- 
ture made  by  officers  of  the  iustitotion  during  the  year. 
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The  following  linaiicial  statistics,  8oiue  of  which  may  be  found  ill 
farther  detail  iu  the  report  of  the  ti-eivsurer  of  the  QDiversity,  will  be  of 

interest: 

Yaloe of  groundtt,  Uarvard  Observatory   $80,000 

Valm  of  boikUngt   95^000 

yalueofinstnuiieoto   40,000 

Endowmaiit   »^  "'^ 

Total   643.000 

T\)e  available  annual  income,  includinj^  gifts  for  IrnnKMliatc?  use,  is 


$:il',000.  Tlie  salary  of  the  director  is  J?;i,4()0,  the  use  of  the  hoiist;  being 
estimated  at  $000  more.  Tln^  salo  of  time  signals  brought  in  nearly 
|3,0(X)  during  the  year.   The  jiriiuupal  items  of  expeuditure  are— 


Total  exi>enditnro  for  sahirioH,  inclading  that  of  dinictor  $12,000 

Total  expenditure  for  iubtrumunts   tiOO 

Total  ezpondiiura  for  pnbllcatioDs   3, 600 

Bapoini  and  hnpfOTamonto  on  baildiogs  and  gronodi   940 


The  personnel  includes  Professor  Pickering,  the  director;  assistant, 
Prof.  W.  A.  Rogers  (resigned  September  1,  1880) ;  assistant.  Prof.  A. 
8earle;  and  Messrs.  Wendell,  Edmands,  Eitchie,  Qerrish,  Gifford,  and 
Metcalf ;  with  six  computers,  ladies. 

The  Boyden  fund,  which  was  left  for  the  purpose  of  astronomical 
research  at  such  an  elevation  as  to  be  free,  so  far  as  practicable,  fh>m 
•the  iiui>edimeuts  to  accurate  observations  which  occur  in  the  observa- 
tories now  existing,  owing  to  atmospheric  influences,"  has  been  trans- 
ferred  to  Flarvard  College  and  will  be  administered  at  the  observatory. 
The  fund  at  present  exceeds  $230,000.  Professor  Pickering  proposes  to 
establish  an  exi>erimental  observing  station  in  Colonulo,  but  desires  to 
oocupy  ultimately  some  high  mountain  peak  in  the  southern  hemisphere 
where  observations — ^largely  i>hotograj)hic,  probably — can  be  carried  on 
in  co-operation  with  Cambridge.  Information  iu  regard  to  eligible  sites 
south  of  the  equator  is  much  desired. 

Heidelberg  (1880). — Private  observatory  of  Dr.  Wolf.  The  principal 
instrument  is  a  G-inch  e(}uatorial ;  objective  by  lieinfehler  &  Hertel, 
mounting  by  Sendtuer,  of  Munich.  A  X)hotograph  of  the  observatory 
is  given  in  Sirius,  vol.  19,  Ileft  12. 

Helsinfi/ors  (IS^). — Dr.  Donner  has  continued  to  observe  the  moon, 
moon-euhiiiuating  stars,  and  planets,  with  the  lar;xe  transit  instrument. 
This  instrument  is  to  be  remodeled  by  Uepsold  into  a  meridian  eirele. 
A  portable  transit  of  0.9°'"  (2.7  in(!hes)  aperture  by  Kepsold  has  been 
mounted  in  the  prime  verticaL  The  equatorial  has  bccu  used  lor  ob- 
serving comets. 

Hereny  — The  mirror  of  the  10^-inch  retiector  having  be?^n  re- 

silvered  by  Professur  Safarik,  the  instrument  has  been  arranged  for 
experiments  in  celestial  photograi)hy.  Herr  von  (iothard  hassuc(teeded 
*n  photographing  several  coiist»'llalions,  star  eiusters,  nebuhe,  and  stel- 
lar spectra,  bat  the  work  is  stiU  i^garded  as  experimental.  »SpectrQ- 
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Boopie  observatioDs  and  drawings  of  the  planets  bave  been  oontinaed 
as  berotoforo. 

Hilltbaroughj  Ohio, — Private  observatory  of  Henry  A.  Pavey.  Ap- 
proximate position:  Latitude,  +390  12';  longitude,  6^  34"*  west  of 
Greenwich.  The  instruments  are  a  4-inob  equatorial  by  Benjamiii 
Pike's  Sons,  with  mean-time  clock  and  cUiuuometer,  aud  otUer  accesso- 
ries. Physical  observations  of  the  son  and  Jupiter  bave  been  made, 
and  observations  of  the  zodiacal  light.  YariaUe  stars  have  been  ob- 
served in  accordance  with  the  plan  proposed  by  Professor  Pickering. 

Kalocsa  Observatory  {1886), — Dr.G.  Brann  has  published  are|>ortof 
the  observatory  founded  by  Cardinal  Haynald,  archbishop  of  Ealocsa. 
The  instmments  are  a  refractor,  by  Merz,  of  7  inches ;  another  of  4 
Inches;  a  transit,  by  Cooke,  of  2^  inches^  altasimathy  docks,  si>ectro- 
scopes,  photometers,  etc  The  latitude  from  geodetic  observations  is 
•f  40O  31'  41".92  $  astronomical  methods  give  it  0".07  greater.  The  lon- 
gitude  is  1^  19*  54" .343  east  of  Greenwich.  A  valuable  series  of  sun- 
spot  observations  has  been  made  and  dlsenased. 

KarUruhs  (1886).— The  observatory  at  Karlsruhe  (Baden)  is  still  in 
a  small,  temporary,  wooden  building,  the  instruments  having  been  re- 
moved in  1881  from  Mannheim  to  the  present  quarters  in  Karlsruhe, 
where  the  ob^rvatory  forms  a  part  of  the  ^'Techniche  Hochschule.'' 
Unfortunately  the  financial  condition  of  the  Grand  Duchy  of  Baden  has 
thus  far  preclude<l  the  establishment  of  a  thoroughly  oiiuipped  observa- 
tory, which  has  been  in  contemplation.  The  temporary  building  has 
two  small  meridian  rooms,  and  a  dome.  The  instruments  are:  (1)  a 
6  inch  refractor  by  Steinheil,  lately  remounted  by  Fecker  &  Co.,  of 
Wetzlar ;  (2)  an  old  repeating  circle  by  Beichenbach  some  years  ago 
changed  into  a  meridian  circle  by  Hildebrandt  &  Schramm,  of  Freiberg; 
the  telescope  has  an  aperture  of  84  millimeters  (3.3  inches);  the  divided 
circle  is  3  feet  in  diameter ;  (3)  a  large  portable  transit  instrument  by 
Bamberg,  of  Berlin ;  ( i)  two  fine  clocks  by  Hohwii,  of  Amsterdam— 
one  with  break-circuit  attachment ;  (o)  chronographs,  chronometers, 
eta 

The  personnel  consists,  at  present,  of  the  director,  one  regular  assist- 
ant, and  a  temporary  assistant.  The  director,  Dr.  W.  Yalentiuer,  has 
begun  with  the  m>mdian  circle  a  series  of  observation  of  all  stars  down 
to  the  eighth  magnitude  between  0^  and  2iP  of  south  declination ,  each 
star  will  be  observed  six  times.  So  far  about  nine  thousand  observa- 
tions have  been  made,  and  most  of  these  bave  been  reduced  and  pub- 
lished in  parts  1  and  2  of  the  Yerdflfentlicbungeii"  of  the  observatoiy. 
The  assistant,  Dr.  von  Bebeur-Paschwitz,  uses  the  refractor  for  observa- 
tions of  comets,  occultations,  etc*;  his  principal  work  is  the  micromet- 
rical  measurement  of  star-clusters ;  two  groups  will  soon  be  finished. 
The  filar  micrometer  has  been  carefully  investigated.  Herr  vun  Bebenr 
has  also  completed  an  exhaustive  discussion  of  comet  1882  I  (Wells). 
The  second  assistant,  Herr  L.  Stutz,  makes  regular  observations  witdi 
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the  transit  infttrument  for  tlio  timo-s<'rvico  of  the  observatory,  and 
also  observes  moon-ciiliiiinations  aiul  ri<;lit  asoensioiKs  of  tlie  fiiiulamen- 
tal  stars  for  the  southern  zones  of  the    Astronomische  Geaellschaft." 

Kew  (188G). — The  majjnetical  and  n»eteoroh)^ic;vl  observations  and 
observations  for  time  are  kept  up.  Sketches  of  suu-spots  projected  ou 
the  photo-heliograph  screen  are  made  iu  order  to  continue  (Schwabe's 
enunieratiou. 

Kiel  (1885). — Observations  with  the  meridian  circle  and  equatorial 
are  continnedi  the  equatorial  having  been  provided  with  a  new  regis- 
tering apparatus.  The  catalogue  founded  ou  the  Uelfiingfors  Gotba 
lones  is  still  unfinished. 

Lawrence  Observatory, — (^800  Amherst.) 

KiS'Kartel  (1886). — Private  observatory  of  Baron  Podmaniczky,  near 
Budapest,  Hungary.  The  principal  instrument  is  a  7-inch  refractor 
by  Merz,  with  a  mounting  by  Cooke.  The  work  commences  next  year 
'With  double-star  measures  and  physical  observations  of  the  sun,  moon, 
and  planets. 

La  Plata  Observatory  (188G).— The  Government  of  the  province  of 
Baenos  Aires  is  fitting  up  in  La  Plata  an  observatory  which  is  to  have 
a  31.5  inch  reflector,  an  equatorial  eoudS  of  17  inches,  an  8-inch  transit, 
a  large  Thollon  spectroscope  with  objective  of  9.8  inches,  apparatus  for 
celestial  photography,  and  numerous  emaller  instraments.  A  time- 
service  will  be  instituted,  and  a  large  amount  of  geodetic  work  will  lie 
done,  including  the  measurement  of  an  arc  of  a  meridian.  The  ob- 
servatory is  to  be  under  the  direction  of  M.  Beuf,  late  an  officer  in  the 
French  navy. 

Leipzig  (1885). — Dr.  Harzer  has  gone  to  Pulkowa,  and  has  been  suc- 
ceeded at  Leipzig  by  Herr  Schnauder.  The  zone  observations  and 
necessary  reductions  are  being  advanced  as  rapidly  as  possible.  The 
equatorial  has  been  used  on  comets  and  star-clusters. 

Leyden  Observatory  (1883). — Prof.  U.  G.  van  de  Sande  Bakhuyzen's 
report  is  for  the  year  ending  September  15,  1885.  The  new  10^-inch 
equatorial,  with  objective  by  Clark,  and  mounting  by  Uepsold,  is  ready 
for  use.  The  7  inch  refractor  was  used  for  observations  of  comets.  A 
aeries  of  measurements  of  artificial  disks  was  made  with  Airy's  double- 
image  micrometer  for  the  purpose  of  determining  the  systematic  errors 
of  the  measures  of  the  diameters  of  Mars  and  Uranus  obtained  in  for- 
mer yeiirs.  The  meridian  circle  was  devoted  to  observations  of  fairly 
bright  (dnmmpolar  stars.  Some  progress  has  been  made  with  the  re- 
dactions of  the  zone  observations,  1874-'7tf, 

Lids  Obmtalory  (I886).>-The  Lick  Observatory  will  soon  be  eonnted 
as  one  of  the  active  observatories  of  America.  The  formal  opening 
and  transfer  to  the  University  of  California  can  not  take  place  until  the 
great  telescope  is  monnted  (probably  iu  the  snmraer  of  1887),  bnt  Pro- 
fessor Holdeu  already  has  one  assistant  at  work — Mr.  Keeler,  who  has 
been  Professor  Langlcy'*^  assistant  at  Allegheny  tbr  a  number  of  years* 
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The  crown  and  flint  lenses  for  tlio  3fi.inch  objective  arrived  safely  at 
Mount  Hainilton  on  December  27,  issr»,  and  have  been  packed  away 
in  a  hre-proof  vault  in  rea<liness  for  the  mounting. 

It  is  the  intention  to  provide  three  lenses,  tlie  third  a  "  photographic 
corrector"  wliic^li  can  be  sli[)i)ed  on  in  front  of  the  other  two.  The 
Chirks  found  that  the  iirst  piece  of  glass  sent  tliem  fortliis  lens  showed 
signs  of  inti  rnul  strain  due  to  insufficient  annealing,  and  tlie  work  of 
figuring  was  only  undertaken  at  the  risk  of  the  nmkers,  Ft  il  Co. 
Tiie  suspicion  of  strain  proved  well  founded,  for  tlie  disk  burst  into 
three  pieces  while  upon  the  grinding  tool.  Anolher  disk  will  be  i)ro- 
cured  and  should  be  ready  by  June  1, 1887.  The  cost  of  the  objective 
was  $.">2,00().  The  photograpiiic  lens  will  add  several  thousand  dollars 
to  tiiis.  The  recent  death  of  Feil  pi^ro  may  cause  serious  delay  in  ob- 
taining the  gliiss  for  the  third  lens. 

The  mounting  is  under  way  in  the  workshops  of  Messrs.  Warner  & 
Swasey,  of  Cleveland,  Ohio,  and  will  be  delivered  at  Mount  IJamiltou 
ill  June,  1887,  for  $42,000.  It  will  contain  many  novel  devices,  among 
them  an  apidication  of  a  moditied  form  of  the  bicycle  ball-bearings  to 
the  light  ascension  and  declination  axes,  which  will  insure  great  ease 
of  moveinent.    The  driving  clock  will  have  an  electrical  control. 

The  hemispherical  dome  of  70  feet  interior  diameter  has  been  bailt 
by  the  Union  Iron  Works,  of  San  Francisco,  for  $5G,800.  The  question 
of  an  observing  chair  has  been  met  by  adopting  Grubb^s  plan  of  mov- 
ing the  floor  vertically  16  feet.  Some  such  arrangement  becomes  ab- 
solutely necessary  when  we  consider  that  the  spectroscopic  lengtb" 
of  the  telescope  is  some  5  feet  more  than  the  visual  length,  and  the 
photographic  length  some  8  feet  less;  the  eye  piece  may  be  7  feet  from 
the  base  of  the  dome  when  the  telescope  is  pointed  to  the  zenith,  or  it 
may  be  35  feet  in  the  horizontal  position.  The  floor  will  be  raise<l  in 
four  minutes  with  a  perfectly  parallel  motion,  by  hydraalic  rams.  The 
cost  of  the  floor  will  be  $14,500.  A  star  spectroscope  is  to  he  made  by 
Brashear,  of  Pittsburgh,  for  $1,000,  and  the  micrometer  by  Fantb,  of 
Washington,  for  $750. 

The  total  cost  of  the  observatory  will  be  a  little  over  $500,000,  leav- 
ing nearly  $200,000  available  as  a  permanent  endowment.  The  annual 
income  of  the  observatory  from  all  sources  will  be  about  $20,000. 

In  the  summer  of  1886  Prof.  G.  0.  Oomstock  made  an  investigation 
of  the  Bepsold  meridian  circle  and  a  prel-iininary  determination  of  the 
latitude.  The  resulting  latitude  of  the  north  dome  is  +  37o  2Xy  2{>'VJ; 
the  longitude  given  by  the  U.  S.  Coast  Survey  is  6"  34»  36  west  of 
Greenwich.  A  time  servicc  is  in  operation  over  the  whole  Pacific  sys- 
tem of  railways  from  Ogden  to  El  Paso.  Volume  1  of  the  observatory 
publications  is  in  press,  and  will  be  distributed  in  the  early  summer. 

Professor  Holden's  plan  for  utilizing  to  the  utmost  the  magnificent 
eqnipmcnt  nnder  his  charge  must  commend  itself  to  every  one.  The 
plan  is  to  relinquish  the  use  of  the  36-inch  equatorial  for  certain  hours 
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of  each  day  to  distingnisbed  {i,stroiiomers,  specialists,  who  may  wish  to 
turn  its  euormous  powor  upon  aomo  one  of  the  many  unsolved  prob- 
lems of  astronomy.  Such  astronomers  may  be  invited  to  visit  the 
observatory  for  periods  of  several  months,  and  will  be  given  every 
possible  facility.  The  legislature  of  Oaliforuia  has  provided  money  for 
a  i>ermanent  support  of  the  observatory. 

lAind  (1885). — Dr.  Dun<5r  is  principally  occupied  with  stellar  spectra 
and  variable  stars.  Ilerr  Laurin  has  observed  with  the  meridian  in- 
atrament  a  number  of  stars  with  large  proper  motion. 

McCormick  Observatory. — Professor  Stone's  report  for  the  year  end- 
ing Jnne  1, 1886,  states  that  the  20  inch  equatorial  has  been  employed 
chiefly  in  examining  and  sketching  southern  nebulje.  The  nebula  in 
Orion  and  theTrifid  and  Omega  nebuhe  have  received  special  attentioii; 
many  others  have  been  studied,  and  two  hundred  and  thirty -three  new 
nebuhe  have  been  discovered.  "The  features  seen  indicate  that  the 
performance  of  the  instrument  employed  surpasses  that  of  any  of  the 
great  reflectors  which  have  been  used  in  the  examination  of  nebnl.T.'' 
Double  stars,  comets,  and  occullations  by  the  moon  have  also  been  ob- 
served. Observations  with  the  small  equatorial  for  the  revision  of  the 
23^  zone  are  now  pnictically  completed.  Electric  lamps  are  used  for 
illaminating  the  circles  and  fiohl  of  the  great  equatorial,  and  have 
proved  most  osefaL  The  45-foot  dome  revolves  as  easily  as  when  first 
erected. 

The  cost  of  the  observatory  building  ai.d  instruments  was  about 
$70,000,  of  which  $04,000  was  the  gift  of  Lcander  J.  Mc^Corniick.  A 
working  fund  of  $25,000  was  given  by  William  II.  VaiuU'rhiU,  and  an 
endowment  of  the  directorship  of  $50,000  was  subscribed  by  thealumni 
of  the  University  of  Virginia. 

Professor  Stone  is  assisted  by  Mr.  F.  P.  Leavenworth  and  Mr.  F.  Mai- 
ler. Part  2  of  volume  I,  on  the  great  (!()met  of  1882,  and  part  3,  ou  the 
nebula  of  Orion,  have  been  issued  during  the  year. 

McGill  College  Observatory  (1880). — A  most  thorough  discussion  of  a 
series  of  lon<;itiule  observations  by  Professor  McLeod,  at  MeXiill  (col- 
lege, ami  Profi'ssor  Rogers,  at  Harvard  College  Observatory,  has  been 
published:  the  resulting  longitude  of  tht^  pier  of  th(^  transit  instrument 
at  McGill  Observatory  being  4''  51"'  18".51.3  i  O\043  west  of  Cireenwiirh. 
The  center  of  the  donuj  of  the  flarvard  Observatory  is  i^umed  to  be 
in  longitude  4^  44"'  30".9D3      0«.041  west  of  Greenwich. 

Melbourne  (1880). — Mr.  Ellery  has  published  the  first  installment  of 
observations  of  southern  nebuhe  made  with  the  great  Melbourne  re- 
flector from  1800  to  1885.  A  description  of  tlu^  great  4  foot  Cassegrain- 
iau  retiector  is  given  ;  and  there  are  several  lithographs  of  small  nebuhnp. 
Some  fine  results  have  been  obtained  in  photography  both  of  the  moon 
and  of  stars  and  nebuhe. 

Mexico.    See  Taenbaya. 

Milun, — The  18- inch  Merz-Bepsold  refractor  was  mounted  and  ready 
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for  work  in  ^lay,  1886.  The  S  inch  «xlas.s  lias  l)een  used  for  double  stars, 
comets,  etc.  Messrs.  liajna,  Porro,  aud  Abetti  have  beeu  engaged  iii 
geodetic  work. 

Morrison  Observatory  (ISSO). — The  work  of  the  equatorial  for  1.S8G 
has  consisted  of  a  series  ol'  observations  on  coniets  Fabry,  Barnard, 
and  Finlay  (reduced  and  imblisiied  or  ready  for  ])ublication) ;  physical 
observations  of  Jupiter  and  i»heno!nena  of  .Inpiter's  aatfllites,  witii  a 
few  observations  of  occultations  by  the  in«)on.  The  meridian  circle  can 
be  used,  at  present,  only  for  time  observations  and  for  the  determina 
tion  of  such  star-i)laces  as  are  needed  in  ecpiatorial  work.  A  daily  and 
ellicient  time-service  is  maintained  on  railroads  extending  to  St.  Louis, 
Chicago,  aud  Kansas  City,  and  thence  south  and  southwest.  Meteor- 
ological observations  are  kept  ui>  with  regularity. 

Professor  Pritchett  has  prei>ared  a  small  volume  of  the  unpublished 
observMlions  of  former  years.  Tiiis  is  now  passing  through  the  press, 
and  will  he  distribulcil  as  soon  as  practicable.  Tlie  exi>ense  of  i)ubli- 
cation  is  borue  by  Mrs.  Berenice  Morrison-Fuller,  the  fouuder  of  the  ob- 
servatory. 

The  annual  income  of  the  observatory  is  .^-,100.  This  covers  all  ex- 
penses, including  salaries.  The  director  has  no  assistance,  except  that 
rendered  by  his  daughters,  and  such  as  is  atlorded  by  a  boy  iu  haudliug 
the  instruments  and  caring  for  the  rooms. 

Munich  (1885). — Tlie  revision  of  Lajnont's  catalogue  is  progressing 
favorably.  A  niiiiibcr  of  stars  from  the  southern  Durchmnsterung  have 
been  added  to  the  ol)serving  list,  to  till  u]>  gajKs.  Dr.  Seeliger  has  fin- 
ished a  count  of  the  stars  in  this  southern  extension  of  the  Durchmns- 
terung similar  to  the  one  already  published  for  stars  of  the  nortliern 
hemisphere.  Dr.  BauscJiinger  was  obliged  to  devote  two  mouths  of 
the  year  to    Militiirische  Verptiichtuugen." 

"Nice  (1880). — The  refractor  of  30  inches  was  provisionally  mounted  in 
August,  and  it  is  stated  that  the  trials  wiih  it  have  given  most  excel- 
leut  results 

G'Oijdlla  (1885). — The  main  work  of  the  observatory  has  been  theex- 
lierimcntal  determination  of  the  meciianical  energy  of  the  radiations 
of  thii  ry  four  stars  of  the  tirst  and  second  magnitude.  The  spcetro- 
scopie  ^'  Durciimustcrung of  a  zone  0°  to  15^.  is  nearly  complete<l. 
Sun-spots  are  observe<l  regularly. 

Oxford  Unirimiti/  Ohservatory  (I88(j). — Professor  Pritchard's  report 
was  read  to  the  board  of  visitors  on  June  10.  The  photometric  meas- 
ureuK'iit  of  the  magnitudes  of  an  equatorial  zone  of  stars  has  been  un- 
dertaken. Attention  will  b(5  given  to  astronomical  photography — a 
dei)artment  of  work  for  whicli  the  observatory  is  well  equipped — di- 
recting investigations  to,  hrst,  the  relation  which  exists  between  the 
photonu'tric  and  the  photographic  magnitude  of  stars;  second,  the  re- 
liable uniformity  of  the  photographic,  libnj  third,  the  amount  of  astro* 
Domical  accuracy  atlainable  on  the  same. 
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Palermo  (1885). — New  comets,  shooting  stars,  solar  si)oti*,  and  pro- 
tnl>oraiK!Ps  have  been  observed;  drawiii'^s  Lave  beeu  made  of  the 
planets,  and  atmospheric  phenomena  have  been  stndied. 

Paris  (1885). — The  report  of  Admiral  Monchez,  presented  to  the 
conncil  on  the  22d  of  January,  ISSli,  gives  especial  prominence  to  the 
worlv  in  astronomical  photography.  A  reproduction  is  given  of  a  pho  . 
tograph  of  the  Pleiades  taken  by  the  Henry  Brothers,  and  also  an  il- 
histration  of  the  instrument  employed.  We  have  already  referred  to 
many  of  the  interesting  results  obtained.  Three  instruments  have 
Ik'en  used  for  photography;  the  lirst  (aperture  6.3  inches),  the  exper- 
imental instrument  used  in  1884,  has  been  employed  in  photometric 
researches.  The  second  is  a  smaller  instrument,  aperture  4.3  inches, 
for  pliotogra[»hing  large  comets  and  extended  groups  of  stars.  The 
third  is  the  equatorial  of  13  iaohes  aperture,  with  wliicU  the  more  im* 
portant  work  has  been  done. 

The  routine  work  has  not,  however,  suflfered  ;  in  the  meridian  service 
over  sixteen  thousand  observations  have  been  made  by  sixteen  differ- 
ent observers;  the  instrument  devised  hy  M.  L(P\vy,  the  equatorial 
cowU^  has  been  used  for  the  observation  of  comets  and  minor  planets, 
and  the  time  service,  meteorological  department,  etc.,  are  all  in  a  mo.st 
satisfactory  condition.  The  redactions  for  the  great  catalogue  were 
completed  up  to  right  ascension.  The  catalogae  has  beeu  printed  up 
to  number  3,800. 

Plonsk  (1885). — Comets,  double  stars,  etc.,  have  been  ol>serve<l,  and 
an  interesting  study  of  the  atmospheric  lines  of  the  sjiectrum  has  been 
undertaken.  Dr.  .T<Mlrzejewicz,  the  director,  has  made  a  new  deter- 
mination of  the  geograidiical  eo-ordiiiatcs  of  the  observatory  with  the 
folhnving  result;  Latitude,  +52^  37'  40^'}  longitude,  27"  57-.07  east 
of  Berl  i  n . 

Potsdam  (1885). — Dr.  Vogel's  most  interesting  report  occupies  more 
than  ten  pages  of  the  Vierteljahrsschrift  (vol.  21,  jip.  132-142).  The 
instruments  have  been  improved  in  many  minor  details,  and  several 
pieces  of  subsidiary  apparatus  have  been  added.  Drs.  Miiller  and 
Kenipf  have  <levoted  considerable  time  to  iiuishing  the  new  <letermina- 
tiuu  of  wave-lengths  of  the  Fraunhofer  lines.  Drs.  Vogel  and  Wilsing 
have  beeu  at  work  upon  the  spectra  of  new  stars,  spectra  of  comets,  and 
spectra  of  solar  8i)0ts  and  protuberances.  Dr.  Miiller  has  made  a  num- 
Iht  of  photometric  observations  of  the  major  and  minor  planets,  while 
Dr.  Wilsing  has  observed  variable  stars.  Dr.  Lohso  has  made  a  series 
of  drawings  of  Jupiter,  and  has  obtained  one  hundred  and  forty-six 
photographs  of  the  sun  ;  these  latter,  taken  in  connection  with  Dr. 
Spoerer's  telescopic  observations,  will  furnish  ample  material  for  the 
history  of  the  spots.  Dr.  Lohse  has  also  continued  his  series  of  photo- 
graphs of  star-clusters  with  gratifying  success.  Dr.  Wilsing  hascarried 
on  a  Very  interesting  series  of  experiments  to  determine  the  density  of 
the  earth.   The  third  part  of  volume  four  aud  the  Hfth  volume  of  the 
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Aniiiils  have  been  ])iil>li8hed.   Tlie  library  lias  increased  to  about  thirty* 
eevcu  hundred  volumes. 
Fragile  (1885). — Professor  Safarik  bas  devoted  his  attention  to  variar 

ble  stars. 

Princeton  (1S8G). — The  23-iiich  equatorial  has  been  used  by  Professor 
Youufj  in  niicrometrical  work  upon  close  double  stars,  the  satellites  of 
Uranus  and  Neptune,  the  surface  markings  of  Jupiter,  and  the  details 
of  Saturn.  Comets  are  observed  when  they  have  become  diflicult  ob- 
jects for  smaller  instruments.  Occasional  spectroscopic  observations 
are  made  of  sun-spots,  jiroininences,  and  comets.  The  institution  has 
no  endowment  which  would  make  it  possible  to  undertake  any  extensive 
or  continuous  programme  of  work.  Tlie  small  observatory  is  used 
almost  entirely  for  instruction  in  praeticiil  astronomy,  this  i)art  of  the 
work  being  under  the  immediate  sui)ervisi()n  of  Professor  McNeill. 

PuTkowa  (1886). — The  annual  report  of  Dr.  Struve  is  for  the  year 
ending  May  25,  1886.  The  great  routine  work,  the  determination  of 
star-positions,  has  been  continued  as  in  former  years.  The  30  iiicli  re- 
fractor, in  the  hands  of  Dr.  Hermann  Struve,  has  been  emi)li>yed  in 
observing  the  fiiint  doulde  stars  of  Burnham's  catalogue,  the  satellitea 
of  Mars,  Saturn,  and  Neptune,  the  Maia  nebula  and  Nova  Andromedse, 
which  was  easily  visible  on  January  27.  Dr.  Hermann  Struve  sj^eaks  in 
the  highest  terms  of  the  instrument,  both  as  regards  its  optical  power 
and  its  mounting,  the  movement  of  the  donie,  etc.  Backlund  has  meas- 
ured with  the  4  inch  heliometer  the  positions  of  Jupiter's  satellites,  for 
a  determination  of  the  mass  of  the  jdanet  and  the  orbits  of  the  satellites. 
Ilasselberg  has  been  experimenting  upon  i)hotography  of  the  solar  spec- 
trum. The  observatory  has  met  with  a  severe  loss  in  the  recent  death 
of  Herr  Wagner. 

EadcJifTc  Observatory  (1880). — Observations  have  been  made  of  the 
sun,  the  moon  throughout  the  lunation,  occultations  by  the  moon,  and 
the  phenomena  of  Jupiter's  satellites.  Volume  41,  containing  results 
for  1883,  has  been  published. 

Rio  Janeiro  (ISSG). — M.  Cruls  announces  that  the  observatory  is  to 
be  transferred  to  a  new  site,  nearly  on  tlie  same  parallel  as  the  present 
observatory,  but  two  minutes  of  time  farther  west.  M.  Cruls  has  been 
eommissioiH'd  l)y  the  Emjjeror  of  Brazil  to  liave  a  photograi)hi«'  appa- 
ratus con.strncled  similar  to  that  at  Paris,  in  order  to  co>operate  in  the 
l)ropose(l  photographic  survey  of  tlie  heavens. 

Romdon  (1880). — A  private  observatory  erected  in  1884  and  188.5  by 
Mr.  Cuthbert  E.  Peek  at  Rousdon,  near  Lyme  Regis,  Devon,  England. 
The  principal  instruments  are,  a  6.4-inch  equatorial  objective  by  Merz, 
mounting  by  Cooke,  a  2  inch  Troughton  &  Simms  transit,  chronometers, 
etc.  Beneath  the  equatorial  room  is  a  laboratory  which  is  also  fitted 
for  photography.  In  1886  the  comets  of  the  year  and  a  list  of  long- 
liericid  variables  were  observed,  and  transit  observations  were  made  for 
rating  the  chronometers.   A  volume  containing  observations  of  comets, 
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Kora  ADdromeda,  ete.,  and  meteorological  obeervationa  from  1882  to 
1885  has  been  pablisbed. 

SmUh  College  Oftfarvotor^f.— Professor  Todd  indndes  !n  his  report  of 
the  Amherst  Observatory  a  brief  aoconnt  of  an  observatory,  the  con- 
straction  of  which  he  has  supervised  for  the  trastees  of  Smith  College 
(for  yonng  women),  at  Northampton,  Massachnsetts.  A  one-stoiy  brick 
boilding  is  divided  into  an  equatorial  room,  photographic  dark>room, 
libraiy,  clock-room,  and  transit-room.  The  equatorial  is  of  It  inches 
aperture,  the  objective  by  the  Olarks,  and  mounting  by  Warner  & 
Swasey.  Incandescent  lamps  are  provided  for  the  illumination  of  the 
drdes  and  micrometerSi  The  transit-room  will  contain  a  4-inch  merid- 
ian circle.  The  approximate  position  of  the  new  observatory  Is:  Lati- 
tude, +  420 19^  1"\  longitude,  4^  50"  a2".9  west  of  Greenwich. 

Skmik  JBvamion  (1886)^Dr.  Marshall  D.  JBwell  has  erected  a  small 
private  observatory  at  South  Bvanston,  Cook  Oounty,  Illinois,  10.8 
miles  north  of  Chicago.  The  equatorial  is  a  64*inch  Clark  refractor 
mounted  on  a  pier  made  of  Portland  cement  and  fine  gravel  so  as  to 
form  practically  a  single  piece  of  rook  from  top  to  bottom.  The  dome 
is  12  feet  in  diameter,  built  with  ash  ribs  covered  with  tin,  and  turns 
on  six  iron  wheels.  The  observatory  is  also  provided  with  a  2J  inch 
Troughton  &  Simms  transit,  sidereal  and  mean-time  chronometers, 
and  minor  apparatus. 

Stoekholm  (1885). — ^Investigations  upon  the  motions  of  the  different 
members  of  the  solar  system  have  absorbed  the  attention  of  the  director 
and  his  assistants.  The  mean  motions  of  the  apsides  of  the  planets 
Jupiter,  Satarn,  and  tTranus  arc  foiiiul  to  differ  sensibly  firom  the 
values  assigned  by  Lcverrier.  Herr  Shclanow  has  continued  Gyld^n's 
researches  upon  the  lunar  theory,  and  Dr.  Harzer  has  contributed  a 
valuable  memoir  upon  the  motion  of  Hecuba. 

Htrasshurg. — Dr.  Schur, previous  to  his  departure  for  Gottingen,  where 
he  takes  Klinkerfnes'  place,  published  a  report,  dated  May  6, 1886,  sup- 
plementary to  his  annual  report  of  July,  1SS5.  The  principal  meridian 
work  was  upon  southern  stars  in  the  extension  of  the  Durchmnstcrung, 
and  Anwers'  eighty-three  sonthcrn  finulameutal  stars  and  refraction 
stars.  The  moon  was  observed  with  the  altazimuth ;  comets  with  the 
refractor.  Dr.  Kobold  succeeds  Herr  Schur.  Dr.  Winnecke  has  been 
retired,  at  his  own  request,  on  account  of  ill  health. 

Tacubaya  (1885). — The  Observatorio  Nacional,  formerly  at  Chapulte- 
pec,  is  now  at  Tacubaya,  about  6  miles  from  the  city  of  Mexico.  The 
final  value  of  tlie  longitude  of  the  large  meridian  circle,  from  exchanges 
in  1885  with  St.  Louis,  is  (i^  a6»  46^.54  ±  0«.O2  west  of  Greenwich. 
(Astron.  Jour.,  7 : 62.) 

Taeekkent  (1885). — ^The  refractor  was  employed  principally  in  observ- 
ing sun  spots  ;  comets  and  oocultations  were  also  oi)8erved.  The  merid- 
ian circle  furnished  the  places  of  a  number  of  comparison  stars  for 
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comets  and  planets.  Geograpbiciil  positions  wcro  dotcrinined  for  six 
towns  in  central  Asia. 

Temple  Ohserratory  (188C). — Ob.sei  \  ations  of  double  stars  have  l)een 
continued,  and  spectroscopic  observations  to  dotcrmiue  the  motion  of 
stars  in  the  Hue  of  sight. 

(United  States  yaiuil  Obserralory  (188G). — No  material  chanpfo  hcis 
been  made  in  the  character  of  the  work.  Tiolessor  IJall  has  used  the 
2C  inch  refractor  in  observations  of  Saturn,  of  <lonble  stars,  and  of 
satellites;  and  also  tor  determinations  of  stellar  paiallax.  Kodeteriora- 
tion  of  the  objective  has  been  uoticed  since  it  was  lepolished  ten  years 
ago. 

The  transit  circle  has  been  employed  in  observations  of  the  sun, 
moon,  planets,  and  such  stars  as  are  necessary  to  complete  the  data 
for  a  transit-circle  catalogue,  which  will  contain  all  of  the  miscellaneous 
stars  observeil  since  the  instrument  was  mounted,  twenty  years  ago. 
The  reductions  are  somewhat  behindhand  on  account  or  the  inade- 
quate computing  force.  The  9. G  inch  e((natorial  has  been  ns»'d  in  the 
observation  of  comets,  asteroids,  and  the  occultation  of  stars  by  the 
njoon  ;  and  the  liepsold  meridian  i'ir(;le  at  Annai)olis  temporarily,  under 
the  direction  of  the  Superintendent  of  the  Washington  Obsi  rvaioiy,  in 
the  observation  of  a  list  of  southern  stars.  The  revision  of  YaniaH's 
catalogue  and  the  reduction  of  recent  observations  with  the  prime 
vertical  instrument  are  progressing  favorably.  Photographs  of  the  sun 
have  been  taken  with  the  photo-heliograph  used  during  the  transit  of 
Veinis.  Ninety  eiglit  negatives  showing  spots  were  secured  between 
January  11  and  September  30,  188G. 

'i  he  extensive  time-service  of  the  observatory  is  in  an  efficient  state, 
and  the  chronometer  tests  inaugurated  a  few  years  ago  have  proved  of 
great  benefit  to^he  naval  service.  Considerable  attention  has  also 
been  given  to  the  examination  of  nautical  instruments,  thermometers, 
•  etc.,  Ibr  the  Navy. 

The  volume  lor  l.ss_»,  and  Appendices  I,  ii,  and  i\i  to  the  volume  for 
188.'J  have  been  distributed. 

Commodore  lit  lkiiap  was  relieved  from  duty  as  Superintendent  on 
June  7,  LS8t»,  by  CommmderA.  D.  IJrow  n,  and  Commander  lirowu  on 
November  lo  by  Cai)t.  K(»bert  L.  Pliytliian. 

The  expenses  of  the  observatory  are  met  by  animal  appropriations 
from  Congress,  the  naval  ofVicers  (including  ]tr(>tessors)  receiving  the 
pay  of  their  respective  ranks.  The  ]>ay  of  fourteen  otlicers  attached  to 
the  observatory  December  1,  188(>,  aggregateil  831,400. 

The  spec'itic  appropriation  for  the  observatory  for  the  year  ending 
June  .jO,  I88G,  contains  the  following  items:  For  pay  of  three  assistant 
astronomci  s,  8;),()00 ;  one  clerk,  $1,800;  insl  runicnt  maker,  81,. ~»00;  ftmr 
watchmeii.  81, '^81);  assistant  lor  the  L'G  iiu  li  e(|ual(irial.  8720;  gardener, 
$1,000;  seven  laborers,  8l,GU0;  for  miscellaneous  coini>ulal ions,  8 1, -00; 
purchase  of  apparatus  and  material  for  repairs  of  instruments,  5tS-,500j 
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library,  $1,0CK) ;  repairs  to  buihliiigs,  fuel,  ^us,  fiiniitinc,  Ktationcry,  and 
contiiifjent  expeiiHes,  $3,900;  frcijfht  on  observatory  ])ubli<'ati(nis  sent 
to  forei<j:n  countries,  83G6.  TLie  entire  annual  cost  of  the  maintenance 
of  the  observatory  may,  therefore,  bo  put  at  about  $58,500; — $r)(),7fM) 
being  for  salaries  and  wa^'cs,  ami  nearly  $7,800  for  otlier  expeiKses.  The 
item  of  salaries  will  var}' considerably,  of  course,  with  the  number  and 
nink  of  line  officers  on  duty,  and  it  should  be  borne  in  mind  that  sev- 
eral of  the  otiicers  are  engaged  upon  work  carried  on  at  the  observatory 
afi  a  naval  institution. 

The  sum  of  $100,000  is  now  available  for  tlie  erection  of  a  new  obser- 
vatory, and  the  plans  prepared  six  oreijxht  years  a<^o  are  bein^  revised, 
with  a  prospect  of  be^jiiminj,'  work  upon  the  new  buildings  in  thf  course 
of  a  lew  months.  The  total  cost  of  the  buildmj^s  is  limited  to  ^^100,000. 

Warner  Observatory.— Dr.  Swift  has  confined  himself  to  the  discovery 
of  new  nebula)  and  the  search  for  comets.  The  instruments  are:  A 
16-inch  (/lark  equatorial,  provided  with  a  lilar  micrometer  and  many 
convenient  accessories;  a  4^-incli  comet  seeker,  and  a  sidereal  clock  by 
Howard.  A  spectroscope,  to  cost  $1,0(K),  has  been  ordered  from  Alvan 
Clark  &  Sons.  A  description  of  the  observatory,  with  its  instruments 
and  work  fioni  18cS3  to  1880,  has  been  published  as  volume  i  of  the  ob- 
servatory piiblications.  This  volume  contains  a  list  of  four  hun<lred  and 
nine  nebuhe  discovered  since  July  9, 1883 (it  is  stated  that  live  hundred 
and  forty  have  been  discovered  in  all),  a  list  of  the  Warner  astronom 
ical  prizes,  and  the  full  text  of  the  Waruer  prize  essays  on  comets  and 
on  the  red  "  sky-glows." 

Vanderhilt  University  Observatory,  Nashville,  Tenn. — ^This  observa- 
tory is  supplied  with  the  following  instruments : 

Six-inch  e(piatorial  refractor,  by  T.  ('ooke  &  Sons,  8  ibot  focus,  with 
hour  circle  divided  to  single  minutes,  and  subdivided  to  2*  by  opposite 
verniers;  and  declination  circle  divided  to  10'  and  read  by  two  verniers 
to  lO''.  There  is  also  a  third  vernier  reading  to  15",  used  for  setting 
in  declination,  and  read  by  the  observer  at  the  eye-piece  with  a  small 
telescope.  The  instrument  is  supplied  with  eight  eye-pieces,  ranging 
from  GO  to  GOO,  and  filar  micrometer  (bright  field,  dark  wires  only).  A 
revolving  disk  with  colored  glasses  gives  a  change  of  color  of  field, — a 
red  one  being  found  most  useful,  as  it  seems  to  ])ermit  ol)ser  vat  ions  of 
fainter  objects  witli  suflicient  distinctness  of  the  wires.  A  ring  microm- 
eter (not  belonging  to  the  observatory)  is  also  used  with  the  e«j!iatorial. 
A  good  driving  clock  gives  a  steady  motion  to  the  telesfoix'.  Two 
spectroscopes  belong  to  this  instrument — one,  a  direct-vision  spectro- 
scope by  Merz  &  Mahler,  the  other  by  Grubb. 

The  equatorial  room  is  surmounted  by  a  hemis|)herical  dome,  revolv- 
ing readily  by  hand  on  twelve  pairs  of  wlieels.  The  shntti'r  is  of  li^ht 
corrugated  iron,  in  two  sections ;  the  ujiper  section,  two  tliirds  ot  the 
entire  length,  passes  through  the  zenith  to  th^^  back  of  the  dome;  Mie 
other  part  is  drawu  to  oue  side,  running  ou  two  light  wheels^  ux>oa 
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a  projecting  platform.  This  instrument  has  been  used  during  the  past 
year  in  the  obeerration  of  comets,  nebulie,  and  the  planeto,  and  other 
miscellaneous  work.  Positions  of  all  the  comets  have  been  obtained 
irith  either  the  ring  or  filar  micrometer.  Some  experiments  in  celestial 
photography  have  been  carried  on,  and  good  views  of  the  moon  obtained. 
Theinstniment  cost  about  $1,900. 

A  4*inch  meridian  circle,  by  Ertel,  with  circles  26  inches  In  diameter, 
divided  to  3f,  On  the  east  pier  is  mounted  a  fhune  carrying  four  micro- 
scopes which  read  the  circle  to  d"^.  The  reticule  consists  of  thirteen 
vertical  and  two  horisontal  wires.  The  field  or  threads  are  illuminated 
at  will.  This  instrument  is  reversible,  and  cost  about  $1,400; 

The  chronograph  is  one  of  Warner  &  Swasey's  latest  designs,  and 
is  used  with  either  the  equatorial  or  meridian  circle.  Cost,  $375,  The 
sidereal  dock,  by  Deut,  cost  $500.  The  mean  time  dock,  by  Howard, 
cost  $400. 

There  is  also  a  3-inch  altasimnth,  by  Cooke;  and  a  6-inch  portable 
refractor,  by  Byrne.  This  latter  instrument  is  not  the  property  of  the 
observatory.  With  it  Professor  Barnard  has  discovered  a  large  num- 
ber of  comets. 

The  observatory  buUding  consists  of  a  transit  room,  an  equatcria! 
room,*  and  two  computing  rooms.  The  equatorial  room  is  on  the  second 
floor,  and  is  reached  by  a  spiral  stt^roase. 

Waahbum  Oluervatory  ( l886).-^This  fine  observatory  possesses  a  15^ 
inch  Glark  equatorial,  with  filar  micrometer,  a  Bepsold  meridian  drcle, 
one  sidereal  and  two  mean-time  clocks,  a  chronograi)h,  chronometers, 
etc.,  besides  the  excellent  6-inch  equatorial  which  formerly  belonged 
to  Mr.  S.  W.  Bnmham,  and  with  which  his  first  observations  and 
measurements  of  double  stars  were  made.  This  latter  equatorial, 
together  with  a  Fanth  3-inoh  transit,  is  mounted  in  a  separate  build- 
ing of  wood,  called  the  students^  observatory.  The  main  building 
has,  besides  the  rooms  for  the  meridian  drcle  and  the  large  dome 
for  the  equatorial,  a  separate  dock  and  computing  room,  a  room  for 
the  dectrical  switch-board,  time  relays,  etc.,  and  a  wdl  fhmished 
room  for  a  library  and  director's  study.  There  are  also  sleeping 
rooms  for  two  assistants,  one  of  whom  is  the  meteorological  observer 
whose  records  are  printed  in  the  annual  volumes  of  the  observatory. 
The  oiBcers  of  the  observatory  are  a  director,  two  assistant  astromoners 
(one  of  whom  is  a  lady),  the  meteorological  observer,  and  a  janitor. 
The  library  of  the  observatory  is  maintained  by  tbe  generosity  of  the 
Hon.  Gyrus  Woodman,  of  Cambridge,  Massachusetts,  who  has  given, 
for  this  purpose,  the  sum  of  $5,000.  One  half  the  yearly  interest  from 
this  sum  is  available  for  the  purchase  of  new  books,  the  other  half 
going  to  increase  the  principal  until  it  i-eaches  a  spedfied  sum.  The 

publications''  are  printed  at  the  expense  of  the  State,  and  are  issued 
when  circumstances  warrant*  Four  volumes  have  already  been  issued, 
and  a  fifth  is  nearly  ready  for  publication. 
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The  entire  oatfit  of  the  observatory,  in  iuBtraments  and  baildings,  is 
doe  to  the  maniAoence  of  the  late  Governor  Gad  wallader  O.  Washburn, 
and  eost  not  for  from  $60,000.  A  detailed  list  of  the  cost  of  some  of 
the  instmments  is  given  in  the  volames  of  publications  of  the  observa- 
toiy.  All  salaries  and  mnning  expenses  are  paid  by  the  regents  of 
the  university  from  the  general  ftind.  These  have  heretofore  amounted 
to  about  $5,000  annually. 

After  the  departure  of  Professor  Holden,  in  December,  1885,  the  as^ 
sistants  of  the  observatory,  Mr.  Milton  Updegraif  and  Miss  Alice  Lamb, 
completed  the  observations  and  reductions  of  tiie  three  hundred  and 
three  star  list,  and  the  reading  of  the  proof-sheets  fbr  the  publication  of 
volume  lY  (1885)  of  the  observatory  reports.  During  the  early  sum- 
mer of  1866  a  careful  study  of  the  division  errors  of  special  diameters 
of  the  meridian  drde  was  undertaken ;  also  of  its  horizontal  flexure. 
Observations  of  the  latitude  made  with  the  meridian  circle  since  its 
first  mounting  show  a  discordance  between  circle  east  and  circle  west 
of  about  1".  Tiie  cause  of  this  is  now  an  object  of  study,  and  is  be- 
lieved to  be  mainly  due  to  flexure.  The  large  equatorial  has  been  kept 
employed  upon  double  stars,  and  in  January,  1887,  a  series  of  measure- 
ments was  made  with  its  filar  micrometer  upon  the  position  of  Sapplio 
(80)  at  opposition.  An  index  to  those  stars  in  the  six  Greenwich  cata- 
logues not  occurring  in  Flamsteed,  has  been  prepared  by  Miss  Lamb, 
and  will  be  imblished  in  volume  y. 

The  usual  routine  work  of  the  observatory,  such  as  controlling  the 
docks  in  the  mty  of  Madison,  the  time  bells  in  the  university  recita- 
tion rooms,  and  the  daily  fhmishing  of  time-signals  to  the  railroads 
entering  Madison,  has  been  foithfnlly  attended  to.  Professor  Holden's 
soccessor  as  director  of  the  observatory  is  Prof.  John  E.  Davies. 

Watkingtan  Uniivenitjf  OUenMUary,  St.  LouU  (1886).— Instruction  in 
theoretical  and  practical  astronomy  is  the  main  object  of  the  observ- 
atory. An  extensive  time-service  is  maintained,  and  the  observatory 
co-operates  with  Government  field  parties  in  geodetic  work.  Prof.  H. 
8.  Britchett  has  one  assistant  The  income  is  derived  from  the  general 
university  endowment  and  ikom  the  time-service. 

WoodMe  OAMrvatofy.— Mr.  Charles  L.  Wdodsidehas  a  small  private 
observatoi^  at  East  Boston,  Massachusetts,  its  approximate  position 
being  latitude  +42o  22'  39^';  longitude  4>'  44»  9*  west  of  Gree|iwich. 
The  principal  instrument  is  a  silvered-glass  reflector  of  6^  inches  aper- 
ture and  5  feet  focal  length ;  the  mirror  is  by  Brashear,  of  Allegheny, 
and  the  mounting  by  Mr.  Woodside  himself.  This  is  to  be  devoted  for 
several  years  to  a  careftil  and  aystematlo  study  of  the  colors  of  all  stars, 
brighter  than  the  sixth  magnitude  visible  at  Boston.  Mr.  Woodside 
has  devised  a  method  of  computing  occultations  which  he  has  described 
iu  the  Sidereal  Messenger  for  Ju.y,  1886. 

YaXe  OoUege  ObservaUnTf  (1886).— For  the  year  ending  June  1,  1886, 
Pr.  Elkin  reports  progress  in  his  work  of  triangulatlon  in  the  PleiaAles 
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M'ith  tln'  (i-iiicli  lit'lioiiM'lcr.  TIr  propose'S  to  olhserve  ton  o!"  tlie  bii^litt»st 
stars  in  tin*  northern  liciiiisplH  rt'  (or  imrallax.  Mr.  A.  Hall,  jr.,  li  »s  Imm  h 
en^.,Mf(ed  in  ohservations  of  Titan  with  the  hcliometer,  with  a  view  to  a 
new  determination  of  the  nuiss  of  Saturn. 

Ziirich  (IS.S.'}). — Dr.  Eudolf  Wolf  is  ocinipied  almost  entirely  with  suu- 
spot  statistics.   lie  iixes  tlie  last  ^'maximum"  of  spots  at  li>{>3.9. 

ABTBONOMIOAI.  INSTBUMBITrS. 

Barometer  cneffiHcnts  for  clockn. — Dr.  Uiltiker  Iiaa  determined  the 
barotnetrie  coettieient — or  the  variation  iu  rate  for  a  chanj^e  of  1  uiilli- 
meter  iu  tbe  atmospherie  pre8Sur(> — for  a  Winiierl  clock  with  f?ridiron 
pendulum  comparing  tlie  Winiicrl  dock  with  theH'pp  normal  electric 
clock  at  Ncuch&tcl  on  each  ni^'ht  of  observation. 

These  comparisons,  made  between  August,  1884,  and  September, 
1885,  give  an  idea  of  the  intiueneo  of  the  mode  of  compensation  n£K>n 
the  value  of  the  barometric  coefficient.  The  following  table  Hhows  tlie 
results  obtained  at  Geneva  and  at  seve^  other  observatorieH  for  their 
normal  clocks: 


Place. 


Conipomatioa. 


K«'Hfli:\lcl  

Do  

Iiilkowa ............... 

Li-\  flni  

lUrliii  

ZHrich  

Wattbburu  Obaorvatury. 


WiiiTieri.  ;,'ri«lir<)n  ponduliuu. 

Hipp  electric  clock....  

Mercary  ooropensation  

 do  

 do  

 do  

 do  


Bar«>iuctric 
coeilicieot. 


0-.  010 

0.0 1-J 

o.ui:{ 

0 .  Ul.') 
Q .  01f» 
U.Ui'i 


(Bull,  astron.,  December,  1886. 

The  nvir  (ipticaJ  ijJasH. — Nature  for  October  28,  1S8(>,  contains  an  in- 
tcrestinjj:  aceouiit  of  tlie  experiments  of  Professor  Ablx'  and  Dr. 
Seliott  in  tlieir  endeavors  to  piodiicf  a  ^lass  of  snch  ehenjical  ronii>o- 
sitioii  tijat  it  may  bo  possible  to  make  lenses  free  from  the  secondary 
ehroniatie  aberration  and  other  defects.  For  the  mieroseoi)0  lenses 
already  made  of  the  new  glass  Professor  Abbe  claims  great  superiority 
in  many  important  respects. 

Electrie  illumination, —  Prot^  Ormond  JStoiie,  of  the  McCornnck  Ob 
servatory,  uses  for  ilhiminatinj^  the  circles  and  micrometer  wires  {.f 
the  great  equatorial,  lOdison  incandescent  lamps  of  one-can(!lc  jxiw  er, 
run  by  "what  is  known  as  the  Orno  motor  battery,"  or  by  the  Kdeo 
battery,''  the  latter  being  used  where  ii  more  continuous  light  is  re- 
quired. The  success  of  the  experiment  here  has  resulte(l  in  the  use 
of  electricity,  at  least  for  circle  illumiuatiou,  at  West  Point,  Vale  an<l 
other  oi)servatories. 

In  the  GrceiiwicU  spectroscox>ic  obseryaiious,    a  slip  of  metal  coated 
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witli  Balmain's  liiiuiiiDius  paint,  inserted  immediately  behind  the  meas- 
uring ]>ointcr,  has  been  fi^equeutly  employed  to  ^jive  a  pUospLiorcJSueut 
illumination  of  the  field." 

Gauticr's  mercury- basin  for  nadir  and  reflection  observations,  de- 
scribed ia  last  year's  report,  has  been  tried  at  the  Melbouiue  Observa- 
tory, and  gives  highly  satisfactory  result*. 

We  have  already  referred,  in  the  report  of  the  Lick  Observatory,  to 
the  completiou  of  the  3G-inch  objective  and  its  removal  to  Mount 
Hamilton. 

MISOSLLAN£OUS. 

A9iranomicaiprige9,^At  the  meetiDg  pf  the  Paris  Academy  of  Seienoe 
on  December  27, 1888,  the  Lalande  prize  was  awarded  to  Dr.  Baokland 
for  his  work  on  Encke^a  comet;  the  Yalz  prize  to  M.  O.  Bigonrdan  for 
iDTCStigation  of  personal  equation  in  the  measurement  of  double  stars ; 
the  Damoiseau  prize  to  M.  Souillart  for  his  theoretical  researches  on 
Jopitei's  satellites,  and  an  ^^eneauroffmeHt^  of  1,000  francs  to  .M. 
Obreoht  for  his  study  of  the  application  of  photometry  to  the  eclipses 
of  Jupitei's  satellites.  The  Bordin  prize  was  awarded  to  M«  B.  Badau 
for  his  work  on  the  theory  of  astronomical  refraction. 

The  gold  medal  of  the  Boyal  Astronomical  Society  was  awarded  to 
Mr.  G.  W.  Hill  for  his  researches  on  the  motion  of  the  moon. 

The  Bamford  medal  of  the  Boyal  Society,  the  Bumford  gold  and  silver 
medals  of  the  American  Academy  of  Arts  and  Sciences,  and  the  Draper 
medal  of  the  Katlonal  Academy  were  awarded  to  Prof.  S.  P.  Langley 
for  his  reseavdhes  with  the  bolometer. 

The  Watson  medal  of  the  Katlonal  Academy,  with  an  honorarium  of 
llUO,  was  awarded  to  Dr.  B.  A.  €k>uld. 

The  Boyal  Society  of  Edinburgh  awarded  the  Makdougall-Brisbane 
prise  to  Dr.  Edward  Sang  for  his  communication  on  the  need  for  decimal 
BubdiTislons  in  astronomy  and  navigation. 

The  Warner  prizeS|  $100  for  each  comet  discovered  (and  announced 
mder  certain  conditions),  were  conferred,  in  1886,  as  follows:  Mr. 
Brooks,  $300;  Mr.  Blnlay,  $100;  Mr.  Barnard,  $100. 

The  AmeHcan  AMtranamieai  Soeietjf  of  Brooklyn, — ^Among  the  papers 
read  in  1886  were:  ««The  Earth's  Temperature,''  by  H.  M.  Parkhurst; 
** Payees  Kebular  Speculations,"  by  G.  P.  Serviss;  "Origin  of  Meteor- 
ites," by  G.  W.  Ooakley  and  H.  M.  Parldiurst.  The  president  of  the 
aodety  is  Mr.  8.  Y.  White,  the  secretary,  Mr.  G.  P.  Serviss,  Brooklyn, 
Kew  York. 

BaiUimoro  AmtOmir  AMronomicai  Soeietff, — A  number  of  gentlemen 
of  Baltimore  have  organized  an  amateur  astronomical  society,  meet-  ' 
log  each  month  for  the  presentation  of  papers  and  discussion  of  obser- 
vations.. Dr.  Hooper,  1425  Linden  avenue,  the  secretary,  has  a  G-inch 
Clark  equatorial;  Mr.  Gildersleeve  a  6-incb  equatorial  with  object- 
glass  by  Dr.  O.  S.  H;istlugs ;  Mr.  Stahn  a  i-incli  glass,  also  by  Dr. 
^.  Mis.  COO  11 
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Hastiogs,  and  Mr.  Namsen  a  4-iuoh  Gooke  equatorial,  mentioned  in  the 
report  last  year  under  the  Denmore  Observatory .'^  Physical  obser- 
vations are  made  of  the  son,  moon,  planets,  and  comets.  Mr.  Stahn 
has  kept  a  record  of  snn-spots,  and  has  devised  nomeroos  ingenioos 
accessories  for  his  instruments. 

ABtranamieaJ  Jaurnal».^The  re  issue  of  the  Astronomical  Jou^ 
nal''  by  Dr.  Gould  is  cordially  welcomed,  particularly  by  American 
astronomers,  who  are  thereby  fiirnished  with  a  more  prompt  means 
of  intercommunication  than  has  been  heretofore  available.  An  inter- 
val of  twenty-five  years  occurs  after  Ko.  144;  and  No.  145,  bearing  the 
date  of  November  2, 1886,  begins  Tolume  til  The  Journal  is  edited 
by  Dr.  Gould,  as  before,  at  Cambridge,  Massachusetts. 

A  new  monthly  astronomical  review,  Bevista  do  Observatorio,  has 
appeared,  under  the  editorship  of  Dr.  Luis  Cruls,  of  the  Imperial  Ob- 
servatory of  Bio  Janeiro.  The  Journal  wiU  be  found  interesting  and 
valuable  by  amateurs  and  those  interested  in  the  progress  of  astron- 
omy, as  well  as  by  professional  astronomers. 

We  are  at  thcsame  time  obliged  to  record  the  discontinuance  of  the 
Astronomical  Begister,  with  the  completion  of  its  twenty-fourth  vol- 
ume, December,  1886,  No.  288. 

The  If^fm€9  ef  <M%iiuilim  on  AsfroiioiRioal  OftMrvoljoiis.— It  ap- 
pears fh>m  Professor  Seeliger's  researches  that  this  malformation  in  the 
eye,  which  is  fax  from  uncommon,  exerts  a  greater  influence  on  astro- 
nomical measurements  than  is  generally  supposed.  Thus,  he  shows 
that  a  systematic  error  in  a  series  of  bbserved  deelinattons  amounting 
to  0".26  may  very  well  be  due  to  it ;  and  it  appears  that  the  discordancea 
in  observed  position  angles  of  double  stars— depending  on  the  inclina- 
tion of  the  line  Joining  the  components  to  the  vertical— with  which  the 
measures  of  some  observers  are  affected,  may  be  referred  to  the  same 
cause.  (Nature,  November  18, 1886.) 

Determination  of  time, — ^Ddllen  has  described  in  the  Naohrichten 
(114: 289)  an  expeditious  method  of  obtaining  a  dock  correction  where 
great  refinement  is  not  necessary.  The  observation  is  made  in  the  ver- 
tical of  the  pole-star, 'and  tables  have  been  published  by  the  Pulkowa 
Observatory  giving  for  some  sixty  odd  stars  all  the  quantities  which 
are  independent  of  the  latitude,  required  in  the  formulm.  The  work  of 
reduction  is  made  as  brief  as  possible. 

An  aetronomioal  direotorff. — ^M.  A.  Lancaster,  the  librarian  of  the 
BrusselB  Observatory,  has  published  a  very  usefbl  list  of  observato- 
ries, their  geographical  co-ordinates,  and  the  astronomers  attached  to 
them ;  of  astronomical  societies  and  institutions,  and  of  reviews  and 
Journals  specially  devoted  to  astronomy.  The  little  book  contains  also 
a  list  of  names  and  addresses  of  astronomers  not  attached  to  any  ob- 
servatory, and  of  amateurs,  as  well  as  a  list  of  makers  of  astronomical 
instruments. 

Miss  Clorko^s  admirable   Popular  History  of  Astronomy  during  the 
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NiDeteentli  Century"  has  been  s<>  witlcly  reviewed  that  it  seems  unnec- 
essary to  do  more  than  merely  to  mention  it  by  title  here.  The  book 
is  'Mintechnical,"  and  the  "  terse  and  vi<;orou8"  style  makes  it  must  in- 
teresting from  beginning  to  end.  There  are  uumeroutt  references  to 
the  original  sources  of  information. 

Professor  Young's  "Ten  Years'  Progress  in  Astronomy"  lias  been  re- 
printed iu  the  Sidereal  Messeuger  (vol.  0)  aud  Nature  (vol.  35). 

ASTRONOMOAL  BIBLIOORAPHT,  1886. 

The  following  bibliography  is  arrauged  by  subjects,  andcontainsjour. 
nal  articles  and  reprints  from  transactions  of  societies,  as  well  as  more 
formal  publications.  No  pretense  is  made  to  completeness,  even  to  the 
ext4'nt  of  includiug  all  titles  that  have  come  uuder  the  compiler's  no- 
tice, and,  in  some  cases,  where  it  has  not  been  possible  to  examine  the 
publiciitions  themselves,  the  imprints,  etc.,  may  be  imperfect.  The 
priees  quoted  are  generally  taken  from  Friedlander's  Natura;  Novitates, 
in  (leriuau  "  mark  "  (L  mark  =  100  pfeuniges  1  franc  25  centime8  =  25 
cents,  nearly). 

It  is  hoped  that  the  abbreviated  titles  of  journals  will  be  intelligible 
without  special  explanation.  ("  Compt.  Kend."  is,  of  course,  tiio 
Coniptes  rend  us  hebdomadaires  des  stances  de  I'Acadt'mie  des  sciences, 
Paris,  aiid  Month.  Not."  the  ^lonlhly  Notices  of  the  Koyal  Astronom- 
ical Society.)   Among  the  imprint  and  other  abbreviations  there  occur: 


Bd.sBuid. 
d.  =  di«^  der,  dol,  ete. 
•d.  sedition. 

brBg.  =  heraiisgegelMn. 
il.  =  illuHtratetl. 
k.  k.  =  kai«orlicli  kuuiglich. 
Lfg.  —  Liefemog. 

n.  d.ssnod»t0. 

D.  p.  ano  plaoe  of  pablioatiqii. 


n.  F.  snene  Folge. 
ii.t.sBnew8eriM. 
I).=pogo. 
p»  =  page  of  thia 
pi.  =  plates, 
pt.  —  part. 
BoT.sBeTiow. 
8.saeriee. 
sb.  =  shilling, 
▼.syolnmo. 


The  alphabetical  arran'':euient  is  made  to  servo  as  an  index  to  the 
present  record,  by  inserting  after  tlie  subject-heading,  the  pages  of  tliis 
review  (p* — )  on  which  the  different  subjects  arc  noticed. 

In  the  ref»  renees  to  journals  the  volume  and  \y.\'^i}  are  simply  sejm- 
lated  by  a  colon ;  thus :  5 :81  indicates  volume  5,  page  81. 

Almanacs.   See  Epiikmkiudes  aud  Auaanacs. 

Arago. 

F1.AUXAB10M  (C):  Le  ceutenaire  d'Arago.   L'Astrou.,  5 : 81,  131,  273. 
Asteroid  24. 

MriNxiciiMKYKii  (C):  Gpniiherto  Herccbnuiig  der  absoiuten  iatOruuguu  der 
l  lu  inis  ilnich  Jupiter.       p.    to^.    Kiel,  ldd6. 

Asteroid  107. 

MATHiKtiSKN  (B.):  liaLu  doti  Planctuii  (107)  Camilla.    M  i>.   Svo.    Kitsl,  itHiG, 
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Asteroid  153. 

KuuNBRT  (F.) :  Die  Deflnitiven  Elemente  dee  PUnelen  (1&3)  HildA.  35  p.  6yo. 
WIen,  1686  (M.  0.60) 

Asteroid  220. 

BioscHOF  (F.) :  UntertaebuDgen  liber  die  Babn  dee  PlMwien  (890)  StepbMiie. 
16  p.  8vo.  Wieii,1886  (M.0.35) 

Asteroid  286. 

HiDscHoi  (V.):  Bestimmong  der  Babn  dee  Pleneten  ()t36)  Honorae.  W  \*.  8vo. 
Wieu,  Hm  (M.  0.50) 

Asteroid  237. 

VON  QproLZSH  <T.):  Babnbeetimmiiiig  dee  Planeten  (ii37)  CcDlestius.  1 7  p  ^=vo. 
Wiou,18d6  (M.  0.M) 

Asteroids,  p  *  IX). 

Mi' r.i.KU  (Cf.):  Bcobaclitnngon  iibcr  dou  KiiilluHB  dor  Pliaae  auf  die  Lachtotarlce 

kieiner  Pluuoten.   A»itruu.  Nachr.,  114: 177-liMi. 
N[KWTON]  (H.  A.) :  Belaiion  of  asteroid  orbite  to  tbst  of  Jupiter.  Am.  J.  Se., 

3.  s.,  31,^131:318. 

P AKM 1 :  NTiBR  ( O^. ) :  Dietribution  dee  petitee  plsn^tee  dsns  respsoe.  L'Astron^ 


li.i. 


Syklkstuli'  (A.):  Lch  ]ictiti>H  platn  tveontroMarsot Jupiter;  uuerecborchestatis- 

tiquu.   Atttrou.  ^suchr.,  115:4y-7(>. 
TYxkuAK  (T.  F.) :  The  asteroids  sod  tiie  tlMory  of  their  fonnation.  30  p.  8ro. 

London,  1886  (M.  2.J») 


PiCKBSiMO  (E.  C):  A  plan  for  the  exteneion  of  astronomical  reeeareb.  11  p. 
8to.  Cambridge,  1886. 

Astromomj  (DeserlptlTe). 

B0WSN(E.  A.):  Astronomy  by  observation.  90  p.  it.  4to.  New  York.  1886.  (M.5.) 
FonsTKU  (W.  J.):  Popnliire  Mittheiliiiijr<Hi  znin  uittrunomiHcheu  Tbeiledcs  kotii<;- 

lichen  pnnis^ischoti  NormalkalondciH  l'iirls-7.  7  p,  8vo.  Bvdiii,  1H.-*6..(M.  1.) 
Kleb(F.):  UtiBur  ijoimoiisyBtein.  3.ed.  12-}-!?()p.  8vo.  Maiuz,  18.-0. . (M.1.75) 
LocKTER  (J.  N.) :  The  son  aud  stars,  it.  NatarOi  33  :  390,  496,  4GU,  499,  540; 

Nature,  34 :  905,  SS7,  380. 
Nkison  (E.):  Aetxonomy;  a  simple  introdnetion  to  a  noble  adenoe.  London, 

NoiiLK  (W.):  Hoars  with  a  tluee-inch  telescope.  6 -i- 1222  p.  1  map.  12ir.o.  Loq- 

dou,  ItiSG  (M.  4.70) 

Pboctok  (U.  a.)  :  Expanse  (The)  of  heuveu  :  a  series  of  essays  on  the  wonders 

of  the  firmament  New  ed.  308  p.   8vo.  London,  1886  (U.  6.30) 

 :  Orbs  (The)  aroand  ns.  New  ed.  8vo.  London,  1886   (M.  bJ30) 

:  Others  worlds  thau  ours.    New  cd.    Svo.   T.uiitio!i.  l^*"^?  (M.  r>.;50) 

 :  Our  place  ainonj;  iufinitio.H.    Ni'w  »'d,  320p.  bvo.  Loudou,  1S8G. (M.  r».;M)) 

 :  Star  prituer.    8vo.    London,  IdrjG  (M.  2.70) 

TuxBir  (J.  C.) :  StjienieTeidenen.  4.  ndgare  vod  C.  F.  Feobfile.  Levering  6.  64 
p.  8vo.  ^dbenhavn,  1886  (M.  1.10) 

AstroiuNny  (History  of). 

Favabo  (A.) :  Carteggio  Inedito  di  Tleone  Brabo,  Oiovanni  Keplero,  e  di  sltri 
celebri  astronoml  e  matematioi  dei  sccoli  xvi  e  xvn,  con  Giovanni  Antonio 
Magini  .  .  .  [etc.].   Ifi+H'^  p.  8vo.    Hologne,  ISrtC 

Sev.  by  Giinthor  (S.) :  Vrtljs.  I.r.  <1.  astron.  Ge.stllHch.,  ITJ :  Cft-72.  1887. 
Lakue  (L.):  Der  Bewcgiiii^MbegiilV  wiiUreud  der  Kefonnatiun  der  Himmelskande 
Ton  C'o|N3ruicu8  bis  zu  Newton.  (1543-1687.)  69  p.  8vo.  Leipzig,  I806. 
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Astrouomy  (Progress  of). 

Klkin  (H.  J.):  Die  Fortscbritte  der  Astronomie,  1886.  113 p.  12ino.  Leipzig, 
1887. 

[Swirr  (L.)] :  Aatnmomioftl  phenomeiiA  aad  progreae  [in  lb85]*  Apptoton's 
Ann.  Cjc.f  n.  s.,  10  :  47-56. 

WrNrx>CK  (W.  C.) :  An  ncconnt  of  the  progreesin  astronomy  in  the  year  18a'>. 

114  p.   8yo.   Waahiogton,  1886   (M.  3) 

Rtpr.firomt  BMllliwalMDi  B«p(nt  fbr  IM. 
Toimo(C.  A.):  Ttoyean^piognMinftitronoiqy.  1870-1886.  38 p.  ISmo.  New 

York,  1886. 

R'-pr./rvm .-  Trans.  N,  Y.Acad.  Sc.,  6. 

Astronomy  (Sjjberical  and  Practical). 

BiUKKLEY  (B.):  Astrouomy:  .  .  .  additional  chapters  by  J.  W.  Stubbs  and  F. 

Brttimow.  3.  ed.  enL  350  p.  8vo.  London,  1886  (lf.6.30) 

ItfRAKL-HoLtzwABT  (K.);  EleoMnto  der  theoretisohen  Astaonomie.  il.  8vo. 

WietliadeD,  188G  (M.  25) 

MiRRinsLD  (J.):  A  treatise  onnaaticAl  astronomy  for  the  nseof  studcnits,  3G4 

p.   8vo.   London,  1886  (M.  7.fck)) 

Bonn  Observatory. 

AaxnoNOMiscHE  Bcobachtungen  auf  der  Sternwarto  .  .  .  zu  Bonn.  Ilrsg.  \on 
E.  SchSnlUd.  8.Bd.  Bonner  SteniTeiieiohnifls.  4.  Section.  66  +  459  p.  4to. 
Bonn,  1886  (M.90) 

BoN'XER  Stcrukart^n.   2.  Sorio.    Atla.s  dor  Hiinraclszono  zwischen  1°  nnd  23° 
siiillicber  Declination  fiir  dcMi  Anfang  des  J.ihrcs  1855  .  .  .  boarboitrt  von  £• 
Schoiifeld.    I.  und  II.  Lioferungeu.    4  p.    12  maps.    fol.    Bonn,  1886. 
Yoiiataudig  in  4  Licferangeo,  24  Storakftrteo.  Jede  Lieferung,  M.  12. 

Boidemt  Olwanrntot'j. 

AmtALSS  de  Pobeemrnioin  de  Bordeaux,  pobUdee  par  G.  Bayet.  Tome  1.  119  + 


818  p.  4to.  Paris  and  Boideanz,  1885  (U.SS.60) 

Calendar. 

FoRSTEH  (W.  J.)  and  Lr.nM.wx  (P.) :  Dio  vor.'i'ulcrliclien  Tafeln  des  astronorai- 
SchenundcbronologiscliouTheilcsdosk.  proussiacbon  Normalkalcnder.s  fiir  1887, 
119  p.  8vo.  Berlin,  1886  (M. 


Frttchc  (H.) :  Chronology  and  the  eonstraetion  of  the  calendar.  Chinese  oora- 
pntationoftime.  98  p.  8ro.  8t^Petenbttrg,1886. 

CSqie  of  Good  Bopa  Obaemtoiy. 

Anmaub  of  the  Royal  Ob.servatory  .  .  .  Vol.  9,  pt  1.  Obscrrations  of  the  great 
eomet,  1882,  n,  85  p., 4  pi.,  6  phot.  4to.  n.  p.  [1886.] 

Chronograph. 

HoDGii  (O.  W.) ;  DoBcriptiou  of  a  printing  chronograph.   iL  Sid.  Mess.,  5:  161- 

\r,7. 

Cbrouometera. 

[U.S. Naval]  Obeerratoty  tempecatoro  room,  and  competitive  trials  of  chro- 
nometers  in  1884  and  1886.  35  p,  9  pi.  4to.  Washington,  1886. 

Giffde-dMidoiiB.  &e,  obo,  Mbridian  cirolb  ;  Pulkowa. 

SCHBCIBBR  (O.) :  Untorsncbnng  von  Kreistheilnngen  mitswei  nnd  yierlfikro* 
skopen.  Ztsohr.  fL  Instrmknd.,6:  1.47. 
QockB. 

HucKNKT  (T.) :  Saperiority  of  zino  and  steel  pendulums.  Month.  Not.,  46 :  4G2- 
4G9. 

HiLFiKBB(J.)  Ueber  den  Gang  der  Winnerl'sohen  Pendelnhrder  Stomwarte 
sn  NenchAtel.  Astron.  Nachr.,  114 :  391. 

:  Snr  la  nmrcbo  do  la  pondiilu  aHtronomlqne  Winnerl  de  FolMerTatoire  de 

NciU'liAt.-l.    lip.    12mo.    N'riicliitol,  IH-^n. 
i^pr.  from  Bull.  8oo.  d.  ac.  uat  d.  N'tiuchAtel  15:  21-32. 
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Clocks— Couti  lined, 

KCsTNKU  (F.) :  Uohor  den  Gang  der  anf  dor  Berliner  Stern warto  iu  luftdichtem 
Yenohlnas  anfgcsteUtm  PBodflliilir.   [Tiede,  Nr.  400.]  A«tron.  Kaclir.,  114: 

m, 

CoHMl  Btela.  p*  135.  See,  aUo,  MmoBB* 

KSWTOH  (H.  A.):  The  story  of  Bi«l»'t  comet.  Am.  J.  So.,  3.  a.,  31sl31:  81-M. 

,4/#0  Nature,  33:  393,  41B. 
Zma&  (W.) :  Ueber  den  Biele^aohen  Cometoo.  Astron.  Neohr.,  114 :  75. 

Comet  Brorsen. 

Monk  (W.  U.S.):  (.Pooaible  identic  with  eometsof  1661, 1093^  and  574.]  Obsry., 

9:  229«  m 

Comet  Bnoke.  p*  119. 

Backluxd  (O.):  Comet  Encko.    1865-18a').    41  p.    4tO.   8t.*FtftBnboing,  189S. 

.M6ni.  Acad.  imp.  do  8c.  do  St.  P6torMb..  7.      vol.  38.  no.  8. 

 :  [Note  on  his  recent  resoarohos  on  Eeoke's  comet.]  Astron.  Nachr.,U4: 

225-230. 

 :  Comet  Eneke.  I.  Beacbeitnag  der  Enobeinnug  1885  nnd  die  Verbindnng 

deMelben  mit  den  Tier  Yorbeigelieiidea  Enoheinangen.  USi.  mftth.  et  astron- 
tirte  da  BoU.  Aead.  imp.  d.  So.  de  SI.  Ptftenb.  6:  463-498. 

Comet  Faye. 

Shdakow  (A.):  Rccbercbes snr  rnrbito  intormfidiairo  de  la  com^^e  do  Fayedans 
la  proximity  de  Jnpiter  en  1841.   24  p.  4to.  St.-P6tenboaig,ltftf6...(M.0.8'J) 
M6m.  Acad,  impbde  8c.  de  Sk^PMersb.,  7.     Tid.83,  no.  3. 
Comet  Halley. 

Cklouia  (Q.):  8u11'  apparizioue  della  comotadi  Halley  avvenuta  noiranno  1456. 
8vo.  Milano,  1886. 

Comet  Pons-Brooks. 

KiRKWOOD  ( D. ) :  Comets  181S I  and  1846  IT.  Sid.  Maoa.,  5 :  13. 
ScHULBOF  (L.)  and  BoasKBT  (J.-F.):  La  oom^te  Pone^Brooka  dana  rapparition 
de  1883-*84.  Ball,  astron.,  3 :  387-393. 

Comat  Tempel-Swift.  i>*  119. 

BossKRT  ( J.) :  Orbite  de  la  com^te Tempel-Swift.  [18G9  IU  and  1880  XV.]  Ball, 
astron.,  2 :  550;  3 :  23,  65. 

Comet  1366. 

L Y K \  ( W.  T. ) :  [  Orbit  of]  the  comet  o.  1366.  Obsxy.,  9 :  28:^-284. 
Comet  1873  VII. 

ScnuLHOF  (L.):  Rocherclie^  Hur  I'orhite  de  la  come  to  1873  VII.  [Coggia<Wia* 
necko.]   Bnll.  astron.,  3:  125,  173,  265. 

Comet  1877  III. 

P0NI8CH  (B.):  Deflnltive  Babnbealimmaog  dea  CooMten  1877  IU.  Aatrou. 
Nachr.,  115:  161-190. 

Comat  1877  VI. 

Larss1^:n  (B.):  DefinitiTe  Bahnbaatimmang  .  .  .  [ete.].  Aatron.  Kaehr.,116 : 

23-26. 
Comet  1881  VIII. 

OI.8SON  (K.  G.):  Bestimmnug  dor  Bahu  .  .  .  [,ulc.J.   Aatrou.  Nacbr.,  114:  201- 

206, 

Comet  1882  II. 

[JoNKS  (J.)  and  LKAysmroRTn  (F.  r.)] :  [(^bservationa  of  the]  tail  of  comet 
1882  If.   17  p.,  6  pi.  4to.   Uoi7.  of  Va.,  1886. 
Pab.  ICeCVirDiick  Ob«y.,  vol.  I,  pu  2. 
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Obmet  1882  11— Continueil. 

Krkutz  (H.):  Uebur  das  System  Uer  Coiuutou  1843  I,  1^60  I  und  1692  11.  AstroD. 
Machr.,  114:  7». 

0B8BKVATION8  At  the  Cape  of  Good  Hope.  26p.,4pl.  6  phot.  4to.  n.p.  [1888.] 
Ama.  B07.  OImij.,  C.  of  O.  Mapo,  v«L  3.  pi.  1. 

CooMtisaaiL 

Tk.nnant  (J.  F.):  Orbit  of  Comet  11/1883,  discoverod  by  Hr.  Bom.  Month. 

Not.,  47  :  24-Slft. 

ComeU,  i>'  118. 

FiRVK/  (C):  Rechcrches  snr  li>  spectre  dii  carbone  dans  I'arc  <^loctriqno  eu  rap- 
port avec  lo  spectre  des  couicteii  el  le  spectre  Huluire.  4  p.,  4toi  3  pi.,  fol.  Bru- 
xellea^  1886  (M.  G.) 

Oallb's  estalogne  of  oomete  Iroiii  1860  to  1884.  Trans,  from  Aatron.  Nacbr., 

9666-2606  by  W.  C.  Winlook.  S3  p.  8vo.  [Nortbfield  1886]  (tlKSO) 

R^.pom&A.  Mmm.,  Not.,  im-,  Jan.  &m\  Feb.,  18R0. 

Klkider  (J.) :  Yerthciliing  der  Knoten  der  Fianeten-  nod  Gometen  Bahnen.  As- 

tn»u.  Nachr.,  ll'i :  I:r>-140, 
Mkter  (M.  W.):  Ueber  die  Babn  eiueb  uutjicUlbaren  Cometen.  Astroa.  Nachr.y 
114:  70. 

UoNCK  (W.  H.  &):  Companion  comets.  Obnry.,  9;  379,  309. 

Pkoctou  (R.  a.):  Whence  came  the  comets t   19th  Cent.,  19:  0.=?l)-r>90. 

Stone  (O.):  Comptitation  of  the  position  in  orbit  of  a  particle  in  the  tail  of  a 

comet.    Annals  of  Math,.  '2  :  CiUVA. 
Wilson  (H.  C):  Our  kuowlcd^e  of  comuU.    Sid.  Mess.,  5:  257-202. 

Comets  and  Meteors. 

CoRBiOAir  (S.  J.) :  The  principal  oomeimeteor  streams.  Sid.  Uesi.,  5:  145-146L 
Dknkino  (W.  F.):  Cometary  meteor  showers.  Sid.  Hess.,  5 : 106-111. 

 :  Meteor  show^er  of  Ualley's  comet.  Mondi,  Not.,  4(5 :  396-398. 

MoNCK  (W.  H.  S.):  Coinet.s  and  nietcnrs.    Ohsry..  '.)  :  AM. 
PnoCTfiB  (R.  A.):  Orii;in  of  eoniets  and  inetL'<n-s.    Knowl..  9:  l2;^-r3r>. 
Weiss  Notiz  iiber  dea  Radiatiouspiiukt  vou  Muteoi-eu  aus  der  Babn  des 

Cometen  [1886  III].  Astron.  Machr.,  114  :  399. 

Constellationa. 

Lynn  (W.  T.)  :  Nomenclature  of  the  oonsieUations  near  the  sonth  pole.  Obery., 

9:255-857. 

Cordoba  Observatory. 

Rksultados  del  Observatorio  Nacioual  Argentine  en  Cdrdoba.  Vol.  14.  CaUUogo 

general.   15  +  G50  p.  4to.  C<»rdoba,  ltiti6. 
Corona  (Solar),  p*  130. 

Uuu<;l\8  (W.)  :  [Photography  of  corona  witbont  an  eclipse  not  confirmed  by  ob- 

servatioDS  on  August  29, 1^86.]  Science,  8  :  303.   Al$o  Nature,  34: 469.  AUo 

Astron.  Nachr.,  115 : 191. 
Ly.nn  (W.T.):  Probable  anoient  view  of  the  solar  corona  without  an  eclipse. 

Obsry.,9:198. 

Oomnogony. 

Mevkk(M.  W,):  Ko8nii8che  Weltansichten ;  astrooomiscbe  Beobachtuugen  und 
id<  I II  aus  ueuester  Zeit.   tivo.    ]k*rlin,  I»86...  (M.5) 

Wolf  (C. ) :  Lss  hyphoth^s  eosmogoniqnes.  Ezaroen  des  th^wies  soienti6qoee 
modemes  snr  Porigine  des  mondes,  suivi  db  la  tradnotion  do  la  Thforie  du  del 
deKant.  8vo.  Paris,  1886   (M.6) 

Day  (Astronomical),  p'  133.  See,  also,  Tixs  (Universal). 

d'Abbadir  (A.):  The  proposed  change  in  ihe  astronomical  day.  (FaTors  it.] 
Obsty.,9:2»7-m 
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Day— Continued. 

Backiiou^ir  (T.  W.)  :  Univeraal  time.  Oberj.,  9 :  288,  335. 
,  Ball  (R.  S.)  :  [Opinion  .-i^^aiiist  tho  proposed  chaiii^tv]    niisry.,  9  :  100. 
CiiKiSTii:  ( W.  H.  M.) :  Ki'inarks  on  the  proposed  cbauiso  of  the  atttroDomioal  day. 

3  p.    4°.   [Grecuwicli,  18di).] 
DuTn  <J. L.  E.) :  Propoeod  ch*Dge  [etc.].   Obery., 9: 130. 
Hall  (A.) :  [Opinion  of  astronomeis  *t  the  U.  8.  Nnvnl  Obserrntory  eseinst  fhe 

proposed  change.]   Obsry.,  9  :  161. 
Noble  (W.)  :  [Opinion  in  favor  of  proposed  cbanj^e.]    01»sr.v.,  9:  Si5& 

Wsise  (E.) :  Znr  Fragu  der  Weltzoit.   37  p.    bvo.    Wieu,  1666  (H.0.80) 

OppoMd  to  obange  in  •ttroaouloal  day. 

Day  (Mean  solar). 

Oaillot  (A.) :  Snr  Ui  meiQve  dn  temps.  BoH.  ftstnMi.»  3 $  9Xi'40SL 
Day  (Sidereal). 

Rapim  (H.)  :  Le  Joor  aid^nl  et  la  rotation  de  la  terre.  I/Astron.,  6 :  4UM90. 
Deolinograpb. 

KnoRRB  (Y.) :  Gouanigkelt  der  Zonen-Reobachtnngon,  ^ve1cho  niit  Anwt^ndnng 
des  Hogon.    Doclinogrnphen  am  Berliner  Aequatoreal  anagefiUirt  wexden. 

Astron.  Nadir.,  114:307-318. 

Double  stars,    p*  10b. 

lilKKF.NMAJSR  (L.)  :  Ueber  die  durch  die  Fortitilanzung  des  Lichtes  hervorgcrn- 
fenen  Ungleiehheiteu  in  der  Bevregung  der  physiaohen  Dnppclatemo.  Analyse 
der  Bahn  4  Vram  Majoris.  76  p.  6to.  Wien,  1886   (M.  1.80) 

nepr./rom :  Sitzan^ab.  d.  k.  Akad.d.  WlMeDscli..  Mfttli  nnturw.  CI  .  Wieu.  IW.  9.1. 

QUniK,  (J .  E. ) :  Orbit  of  the  binary  ator  fi  Delphiiii.  Proo.  Boy.  Iriab  Aoad.,  8b., 

4 :  ;>:{«-r>43. 

 :  Orbit  of  the  binary  star  02,  234.   Ibid.,  58G. 

HoFF  (E.) :  Trennbarkeit  der  Doppelateme  in  Femrohren  yon  Tersehiedener 

OrSaae.   Sirina,  19:  SaS-256. 
MAcitR(I.):  AuHoabarkoit  dor  Doppelateme  in  Femrohren  Ton  TerBehiedeoer 

tirosso.    Sirius,  19  :  178-1?-!:^. 
Scuru  (W.) :  'Bahnbeweguug  des  DoppelsterDs  70  Ophiuchi.   Astrou.  Nacbr., 
114  :  105. 

Double  stars  (Measures  of), 

DKiiALL(L.):  DopixMsternboobachtungen.    Astron.  Naclir.,  1 1.'» :  27:i-382. 
Enorlhakn  (R.)  :  Doppelsterameaanngen.  Aatron.  Naehr.,  115: 81-96. 
Pkrbothi  (J.) :  Meanree  miorom^iqnea  d'tftoilea  donblea  faitea  k  PObeerratoira 

de  Nice.    5.  Rories.   Astron.  Nacbr.,  lir»:  193-215. 
YouNo  (C.  A.)  and  McNkill(M.):  Obaerrationa  of  ilie  companion  of  Sirina. 

[  1883-1080.  J    iSid.  Mesa.,  5 : 182. 

Double  stars.  (Measures  of,  Personal  equation  in). 

13i(iouKi)AN  (G.) :  Snr  reciuation  perttouDollo  dans  lea  nicfiurea  d'dtoilea  doublee. 

74  p.   4to.   Paris,  1886. 
Wilson  (H.  C.)  :  Peraonal  errors  in  donble-atar  obaerrationa.  Sid.  Meaa.,  5 : 174- 
179.  AUo  [Abatr.] :  Obaiy.,  0 : 897-301. 

Dreadmi. 

OusERVATioNS  astronomiques  faites  par  n.  d'Engelhardt  danaaon  obaervatotre  h 
Dreade.,  1  partie.,  220  p.  4  pi.  4to.   Dresde.,  1886  (M.  20) 

Earth,    p*  133. 

li  v LI.  ( K.  8. ) :  Note  on  the  astronomical  theory  of  the  great  ioe  age.  Mature,  34 : 

FAYi:(U.):  Sur  la  coustittitiou  du  la  croCito  torrcstre.    CompU Rend.,  102: 651, 
786. 
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Bwl^Continiied. 

LoiunrnB  (H.  A.) :  Inflnenee  do  uoTenMat  de  1»  torre  imr  1m  phteom^nM  Inmi- 
OMOX.  Arob.  iK^erl.  d.  sc.  cxaaim,  eto.  Ilarlom,  21 : 10:t-l7(i. 

Zanotti-Bianco  (0.) :  H  pro1>l«nna  niocnuiico  dfllu  liji^ura  deU«  toiTft  ezpoato 
secoDdo  i  migliori  auturi.   2  V.   tito.   Boma,  Ibti0-'d5. 
Xev. :  BnlL  astron.,  3  :  307-390. 

BclipBO  of  the  Sun,  1887,  Aug.  19. 

Frakz  (J.):  Anleitaiig  snr  Beobacbtang  dor  totalen  SonneDfinstAmlns  In  Out- 
nnd  Westprenaaen  am  Freitag  den  19.  Angnsk,  1H87.  8  p.  4to.  KSnigaberg, 
188S.  (U.O.aO) 


MaitlkR  (E.):  AHtrouoiniscbo  rntcrsiulinngon  iilxT  in  Imbiuisclion  Schriftm 
erw-ihnto  Fiusterni8«e.  Tlieil  ii.  Die  prophetiachen  FinsternisBO.  20  p.  hvo. 
Wien,  188(3.  (M.O.IU) 

Eclipses  of  the  Sun.   p*  129. 

Proctor  (IS.  A. ) :  Total  aolar  eelipMa.  Fortnigbl  Bey.,  n.  a.,  40 : 407-4S8. 
8cBRAif  (R.):  Beitrag  inr  Hanaen'acben  Tbeorie  der  BonnenJinateiniMe.  16  p. 
8to.  Wien,18BIS.  (M.a40) 

Bdinbnri^  Obaenratory. 

Astronomical  observations  nin<lo  at  the  Royal  Observatory,  Ediiibnrgb  ;  bi  iiifj 
vol.  XV,  for  1878  to  li^8<»,  coiitaiiiiii;;  only  tlii>  n^niaiinb-r  of  tli«j  star  catalogue, 
di»cu£aion  aud  upheiuoris  fur  iKiO  to  leUO,  ot  which  thu  tir^tfuur  liours  appeared 
invoUziv.  BjC.Piassi-Smyib.  6+ 1034  p.  4to.  Edinburgh,  1896. 


AMSRiCANepbemeria  and  iiaiitiealalmanaclbr  the  year  1889.  Led.  6+617+8 

p.   4to.   Washington,  J886  (SI) 

ANxrAiRKderObaervatoiredeBrnxellea.    Ann6e  CS,  1886.  ai4p.   lOmo.  Bru- 

xf  lh  s,  l'^8(3  (M.  ir)0) 

AxNUAiUK  pour  I'au  IdtiT,  pubii6  par  lo  Biiroan  dcs  longitudes.        p.  IGuio. 
Pari^»[1686.f3 

Ahuabio  del  Obeerraiorio  aatrondmico  nacional  de  Taonbaya  para  el  alio  de  1667. 

325  p'.    16mo.    M6xico,  1886. 
AsTRONOMiscHER  Kalciidor  flir  1887.   Hrag.  Ton  der  k.  k*  Stemwarte  in  Wicn. 

ir.'J  p.    8vo.     Wion,  lp?rr<)  (M.  l.GO) 

Hkklinkk  astroDoniischrs  Jabrbuch  fdr  18c<8.    542  p.   8vo.    Berlin,  188(3. 
Crarbikr  (A.):  Effemeridi  del  aole,  delta  Inna  edd  principali  pianetlni  •  ,  • 

per  V  anno  1887.  S9  p.  8to.  Torino,  1886^ 
Clark  (L.  )  and  Sadlrr  (H.  ) :   Tlio  star-gnide;  a  list  of  tho  roost  remarkable 

celestial  objects  visible  with  amall  teleaoopes  .  .  .  Cetcj.  16 +  48  p.  8vo. 

London,  1880  (M.  '».:iU) 

Companion  (Annual)  to  theObsorvatory.  Obsry.,  10:  1-48.   1887.  J/«o,Repriut. 
CoNMAMSANCB  doB  teups  .  .  .  ponr  Pan  1888.  968  p.  8vo.  Paris,  1886b 
Flammarioic  (C.)  :  Annnaire  astronomiqne  ponr  1887.  I/Aatron.,  6: 1-2L  1887. 
LoKWT  (M.):   Eph<5mdrides  des  i^toileade  cnlmination  Innaireetde  longitude 

pour  188(3.    as  p.    4to.    Paris,  188<3  (M.  3) 

Nautical.   (The)  almanac  and  astronomical  ophemeris  for  tho  yoar  ItiiM).  8vo. 

London,  188(3, 

Equatorials.    See,  also,  Telescopks. 

Hxlqrr  (A.) :  New  form  of  govMnor  Ibr  the  drlving-oloeka  of  eqnatoriak.  il. 
Month.  Not.,  46:  166. 


HarknEvSS  (W.):  On  the  flexure  of  meridian  instruments  and  tbo  means  avail- 
able for  eliminating  its  efioota  from  atar  places.  28  p.  4lo.  Washington, 
18bG  (M.  3) 

1882,    A  pp.  IIL 
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OalOao. 

Murphy  (Rw,  J.):  The  case  of  GalOeo.  IQtli  Cent.,  19:  722-739. 
QlasB  (Optical). 

CzAPSU  (S.):  Uittheilnngen  fiber  das  gUstoelinisobe  Labontoriam  in  Jenannd 
die  Ton  ilun  hei^gesteliten  neoen  optieolien  Oliaer.  Ztschr.  f.  InBtnnlind.y  6: 

293, 335. 

New  (The)  optical  glasft  [of  Abbt^].    Natur.',  r^l  :  r.e-2. 

Scn.iKHXiXG  (VV.):  AbHorption  der  ultraviobnUMi  Li«  litMtrnhb'u  (lurch  vcrschie- 
fb  iii^  optiHcho  OliiHor.    38  p.    8vo.    Burliu,  18HG  (M.  1.50) 

Globes  ( A.stniiKtinioal). 

IIkele  (H.)-  Apparat  zur  Oricutirung  an  dcr  litunnol8kugol.  Ztschr.  t\  lu- 
Btnoknd.,6:  19-89. 

Oreeuwich  Observatory. 

AsTBOVOMiCAL  and  magnetieal  and  meteoiological  obaenrailons  .  .  •  1884.  994 

p.  pL  4to.  London,  1886^ 
BspoBTof  the  aBtronomer  royal.  [1886,  Hay  90.]  19  p.  4to.  n.p.  [1886.] 

Btovaxd  College  Obaerratoiy. 

Annals  of  the  astronomical  observatory  of  Harvard  College.  Vol.  15,  pt.  1.  Catji- 
logTie  of  1,213  stars  obsorvrtl  with  the  meridian  circle  .  .  .  1870fco  ltj79  ...  by 
W.  A.  Rogers.    7  4-l  i5p.    4lo.    Cambridge,  l^*-!). 

 :  The  same.    Vol.  16.    Ol»servatious  of  lundanu  ntal  stars,  made  with  the 

meridian  cirele  .  .  .  1870  to  1886  ...  by  W.  A  Bogen.  141 +  337  p.  40.  Cam- 
bridge, 1886. 

BKPOBT(41et  annual)  of  the  direotor  .  .  .  E.  C.  Piolnring.  l>boember  7, 1886. 
19  p.  8to.  Cambridge,  1886. 

Hteadiel. 

Stoky  (The)  of  the  Herachele,  a  family  of  aatronomerB.  New  ed.  128  p.  l*2mo. 
Loudon,  1886  (M.  1.20) 

Holden  (Edward  Singleton)  [IH-IG-  ]. 

WiNLocK  (W.  C):  Sketch  of  Prof.  Edward  S.  lioldeu.   Pop.  Sc.  Mouth.,  .30 : 
114-120. 
Pwtxalt  end  UUksimpliy. 

BcMig^Koiig  Obaenratory. 

Bkport  of  the  astronoroioal  inntrunicnts  at  the  observatory  and  on  tbe  time  aerv- 
ice  at  Hong-Kong  in  1885.  8  p.  fol.  Hong-Kong,  1886  (M.  1.90) 

Hfiygena  (Christian). 

LlSTK  alphab^tifpioi  de  la  corrospondanco  do  Christian  Hnygens  qni  sera  pnbli(5e 
par  la  Soci6t6  hollandaise  des  sciences  &  Harlem.   15  p.  4to.   Haag,  18.-^6. 

(M.  1.80) 

Journals  (Astronomical). 

Astronomical  (The)  Jonrnal.  Edited  by  B.  A.  Conld.  [Semi-monthly.]  Vol. 

7.  Nov.,  1886,  to  Mar.,  1888.   6-|-198  p.   4t(..    IJoslon  ($5) 

Vol.  n  was  c.  m|>1<  t' •]  ^vith  No  ]4t.  nn  F.  1.  <>  Vol.  7  br|{ina  witb  No.       NfTT.  1^  18B1 

Karli  vuluiiio  ('oii>iHt H  ut  twciitv-loiii  iiiiriiln  r». 

AiSTKONOMiCAL  (The)  Register.    (.Monthly.]   Vol.  2\.    tf-flWO  p.  8vo.  Loudun, 

1886  (M.  19.60.) 

IMaoou tinned  with  this  Tutame. 

I/ASTBONOMIR.  Bevne  d'aatronomie  popnlaiie  .  .  .  pnbli^eparCFIaminarion. 
[Monthly.]   5"  ann<5c,  IH-JG.    41)2  p.    4to.    Paris,  issf,  (14  ft.) 

ASTRONOMISCHK  Xacbrirhten  begriindet  von  H.  C.  Sebntnacher.  Hrsg.  von  A. 
KHIgor.  Bd.  Il  l  TNr.  2Ti:i-27:?6].  7+4:?5.  4to.    Ki.  l.  l-«<r)  (M.  15) 

 :  Tbe  same.   BU.  115  [Nr.  2737-2760].   7+414  p.   4to.   Kiel,  1886..  .(M.  15) 
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Journala— Con  tinned. 

Bulletin'  :i.stronomique.  Publid  oons  Ion  auspices  de  I'Observatoiro  dc  Paris,  par 
F.  Ttesennd  [oinI  offt«r»].  [Monthly.]  Tome  3,  1886.  632  p.  Bvo.  Paris, 
1886  (M.  16) 


Bulletin  dcs  miences  niHth(^niatiquo8  ot  nstronomiques,  r<^di;;<*  par  D.ubotjx, 
ITonol  et  Tannery.    Ann<^c  IRSB.    S<«rio  2.  Tom o  10.    K  .    Pnris.  IR^H    (M  !•<) 

CiKi,  et  torre.  Kevuo  popiilaire  d'jwtronninie,  de  ni<^t<5orol(><;i«^  et  dc  ]>liysi<|iio 
da  globe.  [Semi-monthly.]  2**  a^rie,  l*'  auude.  auude  do  la  collection.) 
608  p.  8vo.  Brnxelles,  1886. 

MnfOiBB  doll*  Sodetik  ■peknMooi>lsti  itolimni  iMoolte  e  pabUoftte  per  enn 
del  P.  Tacchini.    [Monthly.]   Vol.  !.'>,  anno  1886.   6+X08  p.   4to.  Roma. 

Monthly  Notices  of  the  Royal  Astronomical  Sooiety  .  .  .  Nov.,  1885,  to  Nov., 
168C.    Vol.  4G.    516  p.    8vo.    Lontloo,  1886. 

Observatoby  (The);  a  monthly  review  of  astronomy.  Edited  by  £.  W.  Maun- 
der, A.  M.  W.  Downing,  and  T.  Lewie.  YoL  d.  8+464  p.  8vo.  London,  1886. 

(14  Hh.) 

Rbvista  do  Obserratorio.  Publica^ilo  mensal  do  Imperial  Obsorvatorio  do  I'io 
do  .Taneiro.  Red :  L.  Cmls  [and  o<A«r«].  Anno  1, 1886.  8+192  p.  4to.  Klo 

dt>  Janeiro,  1886. 

81UKUKAL  (The)  Meesenger;  a  monthly  review  of  astronomy.  Condactod  by 
W.W.Payne.  Vol. 5.  330 p.  8vo.  Northfleld,  1886  ($2) 

8IRIU8.  Zeitschrift  fiir  populate  Astronomie.  Ilrsg.  von  II.  J.  Klein.  [Monthly.] 
lU.  Hd.  nd.T  N.  F.  1 1.  ]J(1.    4+'.>'^-'  p.    8vo.    Leip/.ijj,   (M. 

VlKKTKi.iAnitsscHitnT  drr  astronoiiiischon  0«'8t«llHfhaft.  Hrs/jj.  von  .  .  .  K. 
8chuufuld  und  11.  8t't)lig(>r.  21.  Jahrgau^.  r»-t^3U2p.  bvo.   Leipzig,  1  •^8(1  (M.  8) 

WooHBiscHRiFT  Ar  AstTonomie,  Meteorologie  and  Gcogrupbie.  Hrng.  von  H. 
J.Klein.  JahigaogSO.  8to.  Halle,  1886  (M.10) 

O^ipltar.  p*136. 

PS  Ball  (L.):  ObsorvatiouH  de8  surfaces  do  Jnpiter  et  de  Vtens  fiiitesen  1684 

et  en  18t^>  .  .  .  h  Li."~>ir('.    Bruxt  lles,  \»^k 
Denninq  (W.  F.):  Changes  in  the  red  spot  ou  Jupiter.    Month.  Not.,  46:  115- 

iia 

 •  Jopltei's  red  spot,  and  the  region  near.  11.  Obsry.,  9 : 188. 

Hill  (G.  W.):  Elements  and  perturbations  of  Jopiter  and  Satom.  Astron. 

Nachr.,  113 : 273-302. 
Mabth  (A.)    Kphemeris  for  physical  observations  of  Jnpiter,  1887.  Month. 

Not.,  47: 40-48. 

— :  Note  on  the  transit  of  the  planet  MarH  and  its  satellites  acroH.s  the  sun's 
disc,  which  will  oocnr  for  tbe  planet  Jupiter  and  its  satellites  on  April  1.3, 1886. 
Month.  Not.,  46:161-164. 

WiLLiAM.s  (A.  S.) :  Natnrc  of  the  red  spot  on  Jopiter  and  the  relative  heights  of 

Jovian  markings.    Obf»ry.,  0 :  y:U. 
YouNCf  (C.  A.)    Jnpitrr  and  liis  "  red  Rpot."    Eng.  Mochan.,  14  :  339. 
 :  liot.ition  time  of  the  rod  spot  ou  Jupiter,    il.   Sid  Mess.,  5 : 2.")i)-293. 

Jkipiter  (Satellites  of). 

Gosm;  (A.) :  8ar  les  m^thodes  photomMqnes  d'ohservation  des  satellites  de 
Jupiter.  Astron.  Nachr.,  114:830. 

DOM  Lamey  (F.  M.):   Dimensions  comparatives  des  satellites  ds  Japlter,  dd- 

dtiites  d'observatiouH  fait«vs  en  1*^^5.    Cntnpt.  Rend.,  102: 13fi5. 
Peters  (C.  H.  F.)  :    Znr  tJcschiclite  photoinetrischcr  Beobaohtangen  der  Japi- 
t^Tstrabatiti'ii-Vcrriusterungeu.    Astrou.  Nachr.,  114:141. 

Ktlocwa  Observatory. 

BsKiOHn  von  dem  Ersbischoflieh  Haynald'schen  Observatorium  sn  Kalocsa  in 
Ungam  .  *  .  von  C.  Brann.  8+178  p.  4to.  Mtlnster,  1886. 
Mm  ly PMer Yntiwkr.  A  artno  OfMoUioh.,  22: U4i,  18S7.  At,  olw.  XML,  Sit m 
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Xann  Obiarvattavy. 

Mauuru  (J.):  Dcr  acbtzullige  Befisktor  der  Kaon'mtaen  Ptivatoternwarte  ni 

Ziirioh.    Si  riiiH,  19:40-44. 

Karlsruhe  Observatory. 

VEm'iFKKXTi.iCHUXaEN  (ler  grosHherzoglichon  St«'rii\varte  zn  Karlsrulie.  Ursg. 
vou  W.  Valentiuer.    2.  iiuft.    Beobachtutigeu  uui  S^lcridiuukruis.    12-|-213  p. 

4to.  Karlsrahe,  1686  (11.16) 

Xflfdmr.  Aw,  abo,  Astronoht  (History  of). 

Anscrutz  (C.)  :  Ungedrnokte  wiaseoMbafkliclie  CorreBp4mden8  swiadhen  Johann 
Kepler  nnd  H.  von  Hoheubmg,  1699.  118  p.  8to.  Prag,  1886  (M.  2.70) 

Rfr.  Nature,  34: 189. 

Kepler's  Laws,        Mkciiakics  (Celestial) ;  Obuts. 
Koiiigsberg  Observatory. 

AsTUoxoMi.sciiK  Rooba<litnng«'n  .  .  .  von  E.Luther.  37.  Abtli.  2.  Tliiel.  1.V2 
p.   4to.   KnnigslKTg,  IciciG  (M.  10.70) 

La  Plata  Observatory. 

MouoiiBZ  (E.):  LenoaTelobaerTatoiieastnHioiiiiqQede  La  Plata.  Boll,  attron., 
3:4l7-4ill. 

LatltDdA. 

DoouTTLR  (C.  L.) :  rCbange  in  thel  latitude  of  the  Sayre  Obaervatory.  Aatnm. 

Jonr.,  7 : 14. 

KYur^:N  (M.) :  PolhubcnbeAtimnningon  luitdemErtel-Bepaold'schen  Vertical  k  re  is. 

14 p.    8vo.   St.  Petersburg,  IddC  (M.  0.00) 

Least  squeireB. 

Gauss  (C.F.):  AbhaudluQgeu  zur  Methode der kleinsten Quadrate.  8vo.  Boriiu, 
1886  (M.  4) 

Lick  Observatory. 

CoMSTOCK  (O.  C.) :  The  meridian  ciiole  of  the  Liok  Obaervatofy.  Sid.  Mesa.,  5: 
325-230. 

 :1  Provisional  valne  of  the  latitode  of  the  Lick  Obaervatoryr  Sid.  Mesa.,  & : 

302-304. 
Latitu(lo  =  +  370  20'  24".9. 

Evans  (T.)  :  A  Califoruian's  gift  to  science.  iL  Century,  32:  69-93. 

Light  (\  olocity  of).    p»  127. 

MiciiRLS<.>N  (A.  A.)  and  Mukley  (E.  W^.):  Inflnonce  of  motion  of  the  medinm  on 
the  velooity  of  light.  Am.  J.  So.,  3.  s.,  31  =  131 :  377-3e6. 

Bm.lyCOVMV  (A.):  Compt.  Rond.,  103:  1207-1200. 

ScHUSTRK  (A.> .  Velocity  of  light  determined  by  Foncanlt^s  revolving  mirror. 

Nature,  33  :  439. 

Lonvain  Observatory. 

Pauwel8(C.):  Frivatobservatorium  des  Herru  Terby  iu  Louvaio-    Sirius,  19: 

2fi7. 

Lunar  theory,    p*  133. 

Adams  (J.  C):  Hill,  ou  the  lunar  inequalities  due  to  the  ellipticity  of  tbe  earth. 
Obsry.,  9: 118-180. 

Franz  (J.);  None  Beieohnnng  von  llartwig's  Beobaehtnngen  der  phyaiscben 

Libration  des  Mondrs.  Astron.  Nadir.,  116-  1-12. 
Hall  (A.) :  [  Historical  note  on]  the  jQgnre  of  the  earth  and  the  motion  of  the 

moon.    Annals  of  Matl).,  2  :  11 1. 
Hill  ((i.  W.):  Reply  to  Mr.  N«uHon'H  strictures  ou  Dolauuay's  method  of  deter^ 

mtn  i  ng  tbe  planetary  perturbations  of  tiio  moon.  Month.  Not.,  47 : 1-8. 
AX»t  BefTlBt. 
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Limar  theory — Coutiuaed. 

Nrwon  (E.):  DeUuMj'^  metliod  Ibr  eal<mlattng  temu  of  long  period  ini  the 

motion  of  the  moon.  Month.  Notb,  46:  4(lQ^-4!30, 
SiiDANOW  ( A. :  Ri  cherches  8nr  le  inotivonicut  di>  la  hino  atitoor del* terra d'nprte 

111  thi<oric  do  M.  Gyhldu.        p.    4to.    Stockholm,  18^5. 
Stockwkix  (J.  N.) :  Incqualiti*  s  in  tho  moon's  uiutiuu  produced  by  tlio  obiatiy 

uesH  of  the  uartb.   Astroo.  Juiir.,  7  :  4,  17,  25. 

vonOppolbbr(T.):  EntwarfeinerMondtheorie.  37 p.  4to.  Wien,1646..(M.2) 

Rtff.fromf  Dsolnolir.  d.  math.-iurtarwlMe(Moh.  XL  d.  k.  Akad.  d.  WiMentch.  su  Wiiai,  51. 
B»9.  Ay  Bsumm  (H.)  s  YrtQaohr.  d.  Mtnm.  CtoMllMh..  SSt  45-90.  1887. 


PunMCATioN.s  of  tho  Loaiidt-r  McCortnick  Observatory  of  tlu?  lliii versity  of  Vir- 
giaia.   Vol.  l,pt.  iJ.   Tail  of  coima  l-^-J  II.    17  p.,  dpi.    Ito.    Univ.  of  Va..  18H<>. 

—  :  The  same.  Vol.  1,  pt.  3.  Nebula  of  Oriuu,  lbci5.  43,  p.  (i  pi.  4tu.  L'uiv.  of 
Ya.,  1886. 

RBPORTof  thedlraotor  .  .  .  Jane  1, 1886.  3  p.  4U>.  n.  p.  [1886.] 

MoOill  CollAge  ObMmtoty. 

BooBB8<W.  A.)  and  McLrod  (C.  H.):  Longltndeof  the  MoGillColl^OlMerv*. 
tory.    67  p.    4to.    Montreal,  1><S<;. 
Krpr.  from :  Trans.  Uoj.  800.  Canada,  1886. 
McKlm  Observatory. 

Appki.  (D.):  Der  Kefractor  dea  McKini  Obaervatory.  il.  Zttiuhr.  f.  lostrmkQd.i 
6:  15-19. 

llaiB.    p.*  134. 

Dbrnino  (W.  F.)  :  Pliyaieal  nppennuioe  of  Mars  in  1686.  Nntaroi  34 : 104. 
FlamMABION  (C.) :  La  plauMo  Mars.    il.   L'Aatron.,  5:  201-20(1. 
Gm-.KN  (N.  E.):  Northern  beinfsphcro  nf  Mars.    Month.  Not.,  40:  44r>-447. 
LoiiS£(0.):  Ucbcr  die  Vortheilo  dvr  Auw  viidnu}^  eiues  Kalkapathpriiutiae  sot 

Boobacbtung  dee  Mars.   Aatrou.  Nacbr.,  114  :  1*^1. 
pKRjumN  (J.):  OhMTVi^ons  dea  cannnx  do  Mare.  iL  Boll,  artrou.,  3:  384- 


BcHlAPARELLi  (A.  Y.) :  Osscrvazioni  astronomiche  e  fiaiohe  snlP  aase  di  rotasione 
e  enlla  tii])(><;raria  del  piaoeta  Marte.  Memoria  ni.   OpposialonOf  1Hhi-'82. 

95]!.    4to.    Koina,  l>-«;  (M.tt) 

Tkrby  (F.)  :  La  j;6ographie  de  la  planfcto  Mars.    L'Astrou.,  5 :  20G. 
WisucRNUs  (W.):  Beitrag  znr  Beslimiiiing  der  Botattoonelt  dea  Planeten 

MaiB.  71  p.  4to.   Leipsig,  1886   (M.4) 

 :  Einige  Bcinerkuiigcn  Uber  dio  Ansdohnung  des  fiobneefleeks  am  Siidpolo 

des  Planeten  Mars.  Astroa.  Naohr.,  114 :  57. 
Mars  (Satellites  of). 

11  Al  l.  (A.) :  [Observations  of  Di  inios,  16d6.]   Moutb. Not.,  46:  4r)4. 

Mechanics  (Celostial).  See,  aI«o,  PBRTURBATION8 ;  Satbllttbs;  Sbbibs;  TmuHi 

ii«)i>iK.s,  (Problem  of.) 
liRUtfCKMANN  (0.):  Bowoguug  uiues  uiatericlleu  ruuctes  uuf  einoui  Kolutions- 
PMhelold.  64  p.  8to.  Jena»  1886. 

Melboiinie  Obaervntocy. 

0B6BRTATIOM8  of  the  soathom  nebnliB  made  with  the  great  Melbonme  teleecope, 
lh»m  1869  to  1885.  85p.,  3pL  4to.  Melbonme,  1885. 


Baokluhd  (O.)  :  8nr  la  maaae  de  la  planMe  Mercnre.  Boll.  aatron.f  3 :  473. 
Meridian  circle. 

Lkitzmanx  (IT.):  Eintlii-^so  drr  W.'imieTertheilnng  auf  die  Theilung  dvs  Mori* 
diauju-cises,   4to.   Ma|^dubourg|  lbti5. 
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Meridian  oixole— CSontinoed. 

LoBWY  (M.) :  £tiidfl«  divenei  ear  Im  mtfthode*  d'obMrvatioo  et  d»  rMaetioa. 
4to.  [PAri^  16861] 

Meteor  ahowim. 

IteNMiNO  (W.  F.) :  [Sedients  of]  noeni  showen.  Sid.  Mem.,  5:  909. 

 :  Radiant  point  of  the  Audrouiodes  of  Nor.37,  Vii&,     AndTOmedeB  wd 

Leouids  in  l%5-'Gfi.    Astron.  Ke^:.,  -J  t :  'J.VO^. 

;  The  Htationary  niet»'or  showi  rs.    Sid,  Mess.,  r»:  l(r7-173. 
I>BKZA(F.):  Lo  bteile  cuduuli  del  periudu  di  Agu^tu  lbs5,  o8tiervato  iu  Italia. 

45  p.  I61110.  Tmino,  1886. 
FOBflTBR  (W.):  BtenuohiiappenphSnomeDe  vom  27.  Not.  1878  und  vom  S7.  Nov. 

1685.   Astron.  Nacbr,,  114:  113-119. 
Nk WTON  ( TI.  A. ) :  The  Blel»  meteon  of  Nov.  27, 1885.  Am.  J.  Sc., 3. 31  ^  131: 

409-120,  I8^y. 

•SciiiAi'ARELLi  (G.  v.):  Le  stelle  cudeuti :  cou  a]>iK'udicc  nulla  gramlu  pioggia  di 
stollecadentldemNov.  1885.  Newed.  8  +  1:^  p.  16mo.  Milaoo,  1886..(M.1) 

Meteors,    p*  125.    Scr,  aim,  CoMKTs  und  Mktkous. 

IUll  (R.  6.) :  L'urigiuc  detfiituiics  lilauton.    L'Astrou.,  5:  331-337. 
NxwTOK(H.A.)  Heteoritesi  meteors,  endaliooting  Stan.  Proo.  Ajd.  AiB.Adv.8o.| 
95:1-18.  AUOfBrnpiiuX.  Jlw;  ScienoOf  8:  169-176.   JIm.*  Nalaxe,  34:  S3^ 
536. 

AddnNW  as  retiring  prMldent  of  the  Amorican  AsMciationj  Bnffklo,  August  11^  UMp 

Zknckk  (C.-V.):  Les  eM.<iaini8  pdriodiciueH  d'rtoilcH  lilant<'8  ot  I0.1  inouveaiente 
8«'iHini(iut'8  d«'S  annikLS  18c3,  1S84  et  1885.    Couipt,  Kcud.,  lO:?:  l','-^T-12r5'J. 

 :  Les  priucipaux  esBaims  d  'tStoUea  iilautos  et  leu  uururou  boioale^.  Cuiupt. 

Rend.,  103:  738-741. 

Meteors  (Orbits  of,  etc.). 

Uackiiousb  (T.  W.):  Propoaod  maps  for  tracing  meteor  paths.  Astron.  Nacbr., 
114:  1». 

BusscmrsKi  (B.):  Ueber  die  Bahnen  der  am  11.  December  1858  nnd  em  3. 
Desember  1861  in  Dentacbland  beobeohteten  hellen  Meteoie.  38  p.  8vo.  Halle, 

CoKHUiAX  (S.  J.) :  Relation  between  meteoric  orbits  and  radiants.  Sid.  Moas.,  5: 

lUO-105. 

Dbnnino  (W.  F.)  :  Distribution  of  meicor  streams.  Montb.  Not.,  47 :  35-^. 
JS88B  (O.) :  Beetimmaog  der  Hobe  der  StemsebDoppen  in  bekannten  Babnen 

diirch  Beobaebtnn^t'n  von  einem  Orte  ana.   Astron.  Nacbr.,  114: 145. 

M(>N(  K  f\V.  11.  S.):  Trained  meteors.    Obsry.,!):  131. 
Wendkli.  (O.  C.) :  Orbits  of  metfois.    A.stron.  Nadir,,  114  :  285. 
Wkykk  (U.  D.  E.):  Ekueutafo  Ikrc-chuuug  der  bteruschuuppeubahneu  um  die 
Sonne.   Astron.  Nachr.,  115: 113-132. 

Moon,    p*  133.    Sfc,  als(»,  LrXAii  lluMiry. 

AUETTI  (A.):  Tavolo  per  vidnrre  il  na.scero  ed  il  tranioutare  della  luna  dalle 
effemeridi  di  Berliuo  agli  orizzonti  di  latitudiui  fra  3G  e  48  gr.   12  p.  [Venecia J. 

1886   ,  (11.1) 

Ericsson  <J.)  :  The  lunar  snrface  and  its  temperature,   il.  Natore,  34 : 848. 

DE  FoNViEi.LE  (\V.):  HistWedelalnne,    il.    8^.  Paris,  1886  (M.2) 

Haki.ey(T.):  Luuarscience,  ancient  and  luodrn.  Hvo.  London.  188()..(M.  3.70) 
Mellok  (T.  K.):  Handy  map  of  the  moon,  13  by  15  inches.    London,  Itii^G. 

(3  9k.  6d.) 

Proctor  (R.  A.):  Tbe  moon:  ber  motions^  aspect,  scenery,  and  pbysical  con- 
ditions, 3.  ed.  314  p.   il.  8vo.  (jondon,  ISdC  ^M.6.S0) 
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Moon— Cuu  ti  u  ued. 

Sapokktti  (A.):  Metodo  nniTeraale  per  iscopriie  spediameote  gF  istftntl  de  ua- 
soeie  e  del  tnunontaze  dell*  Ian*  in  qaalsiasi  Inogo  d  'Italia.  13  p.  4to.  Bo- 
logna, I'^HG. 

Weinf:k(L.):  Zeiclinunj^en  von  Momlkmtorn  nnd  Mondlandachaften.  Aatron* 
Beub.  zu  Prag.  App.  zoiu  45.  Jalirg.,  p.  5lMi9. 

Moscow  Observatory. 

AXNALKS  (\v  I'Olt.sc  rvatoiro  de  Moscoii.  Publi(^f8  par  T.  IJrodichiu.  Sciio  2,  v. 
1,  livraisuu  1.    lid  p.,  2  pi.    4to.    Moscuu,  Itidli  (M.  6) 

Hatal  Observatory. 

RBPORTof  thesaperintendent  .  .  .  1885.  30  p.  4to.  n.  p.  [IdijC.] 

Nebulae,   p*  101.    See,  aho,  Plkiaoks. 

▼OX  GoTUABD  (K.) :  LP^otugraphing  a  filint  star  in  tiie  Bing  nebula  iu  Lyra.] 

AstiOD.  Naohr.»  115:  SSI,  303. 
Stonb  (O.)  :  List  of  nebulae  observed  at  tho  Ltander  McCormiek  Obsenratofy 

and  SDppoeed  to  l  o  nrw.    Asfniii.  .Tour.,  7  :  9-14. 
 :  The  same.    St'coiul  list.    Asi  nm.  Jour.,  7  :  57-()l. 

Sto.n'B  (0.)  and  Leavenwoutu  {V.  1'.):  [ObHurvatiuu8  uf  the]  Nebula  of  OrioU| 
1885.  43  p.,  3  pi.   4to.  Univ.  of  Ya.,  1686. 
Pabb  lloCotnidk  Obny.,    3,  pt.  a. 

SwiVT  (L.) :  Catalogue  No.  3  of  nebnlaB  dlsooveied  at  the  Warner  Obsenratoiy. 

Astron.  Narhr.,  11.')  :  153-158. 

 :  The  .saiue.    No.  4.    Astn.n.  Naclir.,  115  :  i.')7-2fi2.  • 

The  same.    No.  5.    Abiiuu.  Nacbr.,  110  :  3ii-38. 
Tbiipki.(\V.)  UeberNebelflecken  .  .  %  1876-79  . .  .  suAreetrL  28 p.  4to.  Frag, 

1886   (M,3) 

HcvptUM  (Satellite  of ).   p*  139. 

llABTU  (A.) :  Epbemeris  of  the  satellite  of  Neptnne.  Month.  Not.,  46  :  504-607. 

Wewohitel  Obaenratocj. 

IUppobt  da  direetenr  . . .  1886.  38  +  87  p.  ISmo.  Loele,  1686.  ' 

VntatioiL  p*  103. 

FouB  (R) :  D^onatration  pratique  de  Fexietence  de  la  nutation  diume.  Compt. 
Read.,  103 :  im-llTS. 

Objectives.   See,  aho,  SriiEROimBB. 

Bkrgeu  (C.  L. ) :  Apparat  znr  ^ciinnen  Bf'Htimmnng der  Breunweite  vonObjectir- 

gliiscni.     il.    Ztschr.  f,  Iimtrmkiid.,  f;:'i7'>-*27r>. 
HAUZSa  (P.) :    Ueber  ciu  dreillachigefi  uach  Iki  ru  Schuibner'u  Priucipieu  berech- 

notes  Objeetiv.  Astron.  Nachr.,  115: 841-858. 
Laumeht  (L.):  Snr  i'ex^ution  des  objeetilh  poor  instnunents  de  prteision. 

Compt.  Rend.,  102:51.'.  r.  IS.  * 

SchrOdkr  {II.)  :  l'("1)»  r  du!  den  bfkanntt'n  Doiipt'Iobjcctiv*^!  anhaftondini  l  ehel- 
Btiinde  uud  euic  m  iu;  davon  frt  ie  LiDseucumbiuatioQ  ilir  groatie  Kefractoreu. 
ZtHchr.  f.  Instrnikud.,  0:41-4(3. 

Observatious  (Combiuatiou  of).   See,  also,  Least  squauus. 

Nbwcomb  (S.  ) :  A  generalised  theory  of  the  combination  of  obaerratioos,  bo  as  to 
obtain  the  best  resolft.  Am.  J.  Math.,  8:343-066. 
Jtev.  by  Lf  ROTH  (J.) :  Yimiehr.  d.  MtNO.  OeaeDsch.,  SI:  STS-STiL 

Rer.  ()b«ry.,  0  :  370. 

ObMxvatories.    p*  139. 

JaHBTOPBBicnTB  der  Btemwarte  tax  1885.  Yrtljscbr.  d.  asiron.  Qeaellsob., 
81:69-150. 

Lancastkb  (A.):  Listeg^Sn^raledosobservatoiros  ct  deHaHtrouoiues,de8SOci6t6i 
et  des  revaes  astronomif^nes.  114  p.  12mo.  BruxelleSt  1886  (M.  1.50} 
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Oocultations. 

\Voui>»iDK  (C.  L.):  Short  method  for  compatiDg  oocaltatiooB.   ii.   Sid.  Mcas., 

5 :  i>03-210. 

Orbits.         al'<(),  TnRRE  bodies  (Problem  of). 

Amdoyek  (H.)  ;  Coutributiou  ii  la  th<Sorie  des  orbitea  iutcruicdiuireii.  72  p.  4to. 

PMia,ie86  ■-  (3fr.  50c.) 

Bbtakt  (B.):  KtplM's  problem.  Montb.  Not.,  47 : 6-14. 

OtldAn  (H.):  Intermediara  banor,  sorn  vid  eu  giiVen  tidpnnkt  ansluta  sig  till 
de  vexkliga  med  eu  kontakt  of  tredja  ordnijDg«D.  20  p.  8m  StockboUn, 

1686. 

IsKAEi^HoLTZWART  (K.):    Elcmentc  der  tbeuretischcu  Astrononiie.   il.  Bvo. 

Wiesbadeo,  1866  (M.  25) 

Nkumamk  (C.)  :  Ansdebniiog  der  S^ler'aeben  Geaetie  aaf  den  Fall,  dan  die 

Bevegnog  anf  eioer  KngeMScbe  atattfindet.  Ber.  II.  d.  YarbaodL  d.  k.8ioba. 

Ocscllsch.  d.  Wineiwcb.  Loipz.    Matb.-pbys.  01.,  1886. 

vox  Oppolzkr  (T.)  Traitt'  do  la  di^tcrminution  des  orbites  des  coinetes  et  <los 
plani'te.s  .  .  .  Cilitiou  franvai^c,  publif  e  d'aprt-s  la  deuxieiiie  (Edition  alk'iiiiuiile 
par  Erucbt  i'atiiiuier.   Premier  volume.   26  +  491  -}-  20i)  p.  4to.  Paris,  lSc/6. 

(30  ft,} 

THimEDf  (H.):  Elementare  DafateUoog  der  Planetenbabnoi  dvnb  KonBtrak- 
tion  and  Beobnang.  34  p.  8yo.  Berlin,  1866  (HI) 

Padna  Obaanratoiy. 

ABE'fri  (A.) : 'Esperimento  perlo  determioazioni  di  latitndine  .  .  .  all'Osserva- 
torio  di  ra<l()va  noil'  ottobro  6  p.    Hvo.    Roma,  iwefi  (M.  1) 

 :  OsMTva/.ioni  astronomiche  latte  aIl'OH8i;rval4)riodiPadovaooirc(|iiatoriaIe 

Dembowski  uel  lip.   8vo.   Yenezia,  Ibt^  ..............(M.  0.60; 

Parallax  (Stellar),   p'  10,^. 

H.M.i>  (A.):  ObwervatioiiM  for  stt  llar  parallax  [of  «  Lyra«,  61  Cygnl,  40  (o^)  Eh- 
daui,  and  6  B  Cygiii].   67  p.    4to.   Washiugton,  lef86. 
Wtth.  OlMB'a.,  IttS,  Appw  IL 

8CUDB  (W.):  Bestlndnoog  der  Parallaxe  dea  DoppelaCenis  ^  Aiihg«».  Aatron. 
Naebr.,  114:16L 

Parla  Obaervmtcny. 

P<^:itiGAui>  (E.-L.-A.) :  Erreors  de  diririon  dn  eerde  de  Gambey.  Oompt.  Bend^ 

io:i:r.o  1-51)4. 

ItAProKT  annuel  snr  IVtnt  de  rObscrvatoiro  de  Pari.s  ]»onr  Vann^^e  1880,  prdaeuUS 
an  cunsuil  .  .  .  22  jauviur  18c6.   2ei  p.,  1  pi.    4lu.   Paris,  1886. 

Pendulum. 

LoKRNTZEN  (G.) :  Theorie  des  Gaussisohen  Peudels.  Astron.Naohr.,  114:241- 
^»4.  * 

Personal  equation. 

Sbbugbr  (H.):  Einflnas  dioptriseher  Febler  des  Angesanf  daa  Beanltat  astro- 
nomiseher  Meesnngen.  Abbandl.  d.  math.-pbya.  Cl.d,  k.bayer.  Ak.  d.  Wis> 
senaob.}  16:  666-704. 

Peortarbationa. 

Callandreau  (O.) :  Simplifications  qai  se  prdsentent  dans  lo  calcul  num6riqne 
des  perturbations  poor  oertaines  yaleors  de  Targnment.  Compt.  Bend.,  108; 

598-601. 

Badau  (B.) :  Sur  quelqucs  formulcs  de  la  thdoric  dc»  perturbations.  Bull,  astron., 
3:  433,475. 

TisssRAND  (F.) :  Sar  an  cas  remaninable  da  problbme  dee  pertorbations,  BnU. 
•stron.,  3:  425-433.  AUo:  Compt.  Bend.,  103 :  446-4&1, 
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Pbotography  (Astronomical).    p*n5.    8m,  aIm,  Nuoui;  PkHogngf/k0  (8ol«r), 

Pleiadks;  etc.;  Spectra  (^Stellar). 
£der(J. M.):  I^ie  Moinent-Photograpbic  in  ihrer  Anwendnng  aiif  KnnHt  iind 

Winenaehaft.  8+196  p.   II.  8ro.   Halle,  1886  (M.24) 

▼OR  OoTHABD  (£.):  ApptTftte  fitr  Anfiuilinift  himmlitober  Objeete.  Ztoehr.  t 

Instrmknrl.  G  :  5-U.    AUo^  Reprinl. 
HoLDRK  ( £.  S.) :  Pbotognph J,  tbe  aerrHit  of  Mtronomy.  OverlMd  Montb.,  9. 

8 : 450-470. 

Stkin(S.  T.)J  Die  Photograph ie  iin  Dicnste  der  Astronomie,  Meteorologie  und 

Physik,    il.   8vo.    Halle,  1880  (M.5) 

Stokb  <0.)  :  Pbotographen  tenut  old>fMbioned  Mtronoroen.  Bid.  Mets.,  6: 1-4. 
Struvb  (O.):  Die  Pbotograpbie  im  Diensto  der  AitroDomie.  20  p.  8to.  St 

Petersbnrg,  1886  (M.  1) 

Jtrpr.  from:  MH.  math,  vt  twitron.  tir^H  du  Bull.  <Vb  I'Acml.  d.  »c.  St.  P6t<  rsli.    fi  :  493-517. 

Tramblat  (G.)  :  Pbotographie  luuairo  daua  k't»  iustruiuents  de  uioyeuue  pui«> 
M1I06.  I/Artron.,  5:382-384,435. 

Pliotogzaphy  (Solar). 

HuGonr8(W.):  Pbotogntpbyof  tbeaoUirootoiia.  8eieno6,8:308.  JltarNttare, 
34 :  4GB.  AUo:  Actton.  Nacbr.,  115 : 191. 

Vhotognqphy  (Stellar). 

CoMMOH  (A.  A.);  Pbofeognpby  m  an  aid  to  aatronomy.  Eng.  Meoban.,  43 : 453- 

455. 

Flam  m  \  hi  ox  . ) :  La  pbotographie  celeste  k  rObaervatoiro  de  I'aris.  il.  L'Aa- 
tron.,  5 : 42-57. 

Compar^aon  dee  rtenltats  de  Pobaerration  astronomiqne  avee  ceox  de  la 
pbotogmpbie.  I/Aatnm.,  5 : 188 

Giix(D.):  Photographie  astroDotuiqae.    Bull,  astron.,  3 :  161-164. 

vox  OoTHARi)  (E.):  Anweodang  der  Photoiprapbiesa  Meridian- Beobaobtnngeiu 

Astron.  Nadir.,  115  :  :{15. 
— :  Photographische  Aufnabiuen.  Astrou.  NacUr.,  115:  ^l. 
Gould  (B.  A.) :  PboiograpUe  determiaatloiiB  of  alellar  poeitione.  Proe.  Am.  Am. 

AdT.  8e.,  36 : 74-79.   AUo:  Am.  J.  So.,  3.     Sits  132 :  369-375. 
Henry  (Paul)  and  HBiiBY(Proeper):  Aationomioal  pbolography.  il.  Natare, 

34:  3.5-:n. 

 :  f!toi1e8  doubles  et  amaa  d^^toilea  mesorde  par  la  pbotographie.  il. 

L'Astron.,  5 :  281-286. 
Janssbn  (J.)  Note  ear  la  coDstitntion  dee  taobes  aolairea  et  enr  la  pbotographie 

envieagte  eomme  instroment  de  d4ooaTertes  en  aatronomie.  Compt  Bend. ,  108 : 

8(^82. 

LonsK  (O.):  Ueber  Stellar-Photograpbie.   Astrou.  Nachr.,  115  :  1-14. 

MorcHR/,  (E.):  Photographies  astrouomiqnee  de  MM.  Paul  Henry  et  Prosper 
Henry.    Couipt.  Rend.,  102:  148,  289. 

Pickering  (E.  C):   Draper  memorial  photographs  .  .  .  [etc.].   Nature, 34 : 439. 

-^^i  Inveetigation  (An)  in  etellar  pbotography,  eondooted  at  tbe  Harvard  Col- 
lege obserratory.  Mem.  Am.  Aead.  Arts,  etc.,  11 :  179^496,  1868. 

Akot  Beprlnt,  with  appendix. 
Pritcharp  (('.):    Rem. uk  able  instance  of  the  detection  of  distortion  in  a  pho- 
tographic tilm  measured  for  the  purpose  of  stellar  parallax.   Month.  JSot.,  46: 
44^-444. 

 :  Beaearebee  in  stellar  pbolography.  Proe.  Boy.  Soe.,  Loud.,  41 :  195-*il2. 

AUo  { Abatr.  i  t  Natura,  «4 :  SaL 

Santard  (A.  C.) :  Connection  between  pbotogmpbie  action,  the  brightneas  of 
the  luminnuR  object,  and  the  titneof  expuaure  aa  applied  to  celcetiai  photog- 
raphy.   Month.  Not.,  4G:a05-309, 

H.  Mis.  600  12 
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Photography  (Stellar)— Continued. 

IvouKUTb  (I.):  Note  on  photographs  of  stars  in  C£|;nu8,  taken  in  Aagost,  1886. 

Month.  Noi,  47: 98. 

 :  Photographlo  in»iw  of  th«  stan.  Month.  Not.,  46 : 90-103. 

Woir  (C.) :   Cooiparaison  des  rdsnltats  de  Fobiiervation  astronomiqve  dinoftd 

avecoenx  de  I'inscription  photographique.    Compt.  Rend.,  102  :  170. 
Zbnger  (C.  V.) :  £tudc8  plioHphnroirraphiqncs  pour  la  reproduction  pliotogtaph- 

ique  du  del.    Couipt.  iieiid.,  102 :  4Ub-4lU. 

Photometry,    p.  •112. 

CuANDi-KU  (S.  V.  ),  jr.  Comparative  (A)  <'Htiiiiat»'  of  ini^tliodM  and  results iu  stel- 
lar photometry.    lAbstr.}    Proc.  Am.  Ass.  Adv.  Sc.,  33:  81. 

 :  Light-ratio  milt  of  steUAr  magnltades.  Astton.  Ksohr.,  115 :  145-154. 

Pbitchakd  (C.)  :  Sopplementuy  noMnret  of  the  magnltades  of »  moe  of  atom 
near  the  equator  for  refereno^  as  standards  of  magnitude  in  lien  of  Polaris. 
Mo!iih.  Not.,  46:  439-44'2. 

Sawyku  (E.  F.)  :  Some  account  of  a  new  catalogue  of  the  m»;;nitudes  of  Houth" 
ITU  stars,   rroc.  Am.  Ass.  Adv.  Sc.,  35  :  80.    J/«o :  Sid.  Mess.,  & :  291K-302. 

Skkligrr  (H.) :  Bemerkungen  zn  ZSUnor's  "  Pbotometrisehen  Unteisnchnngen." 
Trtljsclir.  d.  astron.  Gesellaoh.,  St:  816-899. 

Planets.  pU33. 

CHRunANSBN  (C.) :  BemeilEnngen  llher  dib  T^mperatnr  der  Flaneten.  8irioi^ 
19:  8S6-858. 

Flaneta  (Minor).  8m  AsmtoiDB. 

Pleiades.  p'lOl. 

GLSRn  (1.  M.) :  [History  of]  the  Pleiades.  Natnre,  33  :  561-664. 

COMMOir  (A.  A.) :  Nehnhe  in  the  Pleiades.  Month.  Not.,  46  :  341. 

FlaMMariox  (C.)  :  Comp;iraison  des  r<5sultats  dn  robservation astronomique  aveo 

cenx  de  pbotographie.    Coinpt.  Rend.,  102:  911-914. 
IIenky  (P.) :  The  photographic  i)i'1»ul;i'  in  the  Ph'iades.    Month.  Not.,  4r> : 
Hknky  (Paul)  and  Hesry  (Prosper):  Sur  uuo  carte  photographiquc  dn  groupo 

des  Pleiades.   Compt.  Rend.,  102  :  848-861. 
KAMXSKMAinr  (A.) :  tJeber  den  Msjanehel.  Astron.  Naehr.,  114 : 31S. 
Prrrotin  (J.):  Obserration  de  la  n^bnlense  de  Mala.   Compt.  Rend.,  102 :  r>44. 
Roberts  (I.) :  Note  on  two  photographs  of  the  nebul»  in  the  Pleiades,  taken  in 

October,  1886.    Month.  Not.,  47  :  21. 
Struve  (O.):  Ueber  don  Majaucbel,    il.    Astron.  Na«'hr.,  114:  97. 
Wbiss  (E.)  :  Ueber  die  Nebel  in  den  Pleja<]en.    il.    Astmu.  Nachr.,  114  :  909. 
Wolf  (C.)  :  Comparaison  des  r6snltats  de  I'observation  astrunomlqne  directs  stso 

cenx  de  Pinsoription  photographiqne,  Compt.  Bend.,  108:  476. 

Potsdam  Obaervatoiy. 

PtmLiCATioiiBN  des  astrophyslfcalisohen  Obserratorinms  sn  Potsdam.  Hng,  tod 
H.  C.  Vogel.  C  Bd.,  7  +  881  p.  4to.  Leipsig,  1886. 

Pragua  Obaaif  alAuj. 

AsTRONOMiscm  Beobachtnngen  an  der  k.  k.  Sfcemwarte  zu  Prag  im  Jahrc  1884| 
von  L.  Weinek.   App.  znm  45.  Jahrgang.   74  p.,  4  pi.  4to.  Prag,  1886. 
Bg9.  &y  8cB[0anLD) :  YrtUaohr.  d.  aatnin.  QeMllaeb..  SI :  M-0S. 

Precession. 

Fi>AMMARioN  (C):  Lo  mouvement  Nr'culaire  du  p6le  el  la  transmission  dn  qrs* 

leme  Holairo.    il.    LW.stroii.,  5,  401-40(t. 
Rogers  (W.  A.)  and  Wini.ock  (A.):  Reduction  of  the  pusitious  of  close  circum- 

polar  stars  ftom  one  epoch  to  another.  Mem.  Am.  Aoad.  Arts  and  Sc.,  11 : 987-> 

899,  1886.  Al90  Beprint. 
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PreceBsion— Contiim(<L 

WKiiitt  (£•)•  lJ^l>6t'  liorocbauuj^  dor  Priioeasiou  wit  besouderer  liuckuicht  uuf 
die  Bedootioii  eliMt  Stenioatalog(Mi  auf  eine  andere  Epoehe.  28  p.  4to.  Wien, 

IflSB  (M.LGO) 

Ayr.yymi»;  Dnluohr.  d.  k.  Akad.  d.  WlM«iMeh.  Hftth-Bitanria,  CL  Wton,  5St  0t-M. 

Prominences  (Solar).    5ee,  <i?ao,  Sun; 'Sux-spots. 

TArcHixi  (P.)'  R<^sultats  fournis  pnr  rol>Mervatiou  den  protab^CMfcCM  eolairM 

Iteiitlaiit  l'i»nnr''e  iHdo.     Compt.  Kend.,  102:  457, 
Tkol'VKLOT  (£.  L.):  Cbau|semeuU  toiuporairoH  do  r^fraujsibUit4S  dea  raicM  du 

■peetra  de  la  cbromeepliAre  et  dee  protuMrenoet  aolaires.  BalL  Mtron.,  3 : 
— Protnbenueee  visible  on  the  epeotrom  with  a  narrow  slit.  Month.  Not.» 
40:331-333. 
Rev.  by  Mai  xdeu  (E.  W.)  :  Month.  Not.,  4C:  334. 

\ViLi>(H.):  KelatioDH  ciitio  Ics  variations  du  iiia^ndtiHuie  terrostro  et  les  phd- 
nuint'iies  oksrrvi^s  Hur  losuluil.    Coinpt.  Bund.,  102:50d.  * 

Pulkowa  Observatory. 

Jauuksbekicut  am  25  Mai,  1886  .  .  .  [etc.]  &3  p.  8to.  St.  Petersburg,  1686, 
UsTBXsaoBUilo  der  Bepsold'sehen  Theilnog  d«e  Pntkowaer  YerticaUuelses.  37 

p.  4lo.   St.  Petersburg,  188fi  (M.  1) 

M6m.  Acsd.  Im^  d.  so.  d»  8t.-P«torslk.,  7.  sir.,  veL  H  liTo.  S. 

Radcliffe  Observatocy. 

Kk.si  lt.s  of  astronomical  and  meteorological  oboenrations  made  in  the  s«ar  1883. . 
Vol.  41.  8vo.    Oxford.  1886. 

Reflectors.    See,  a'so,  TEi,K.«»rf)rFS. 

8P1TTA  (E.  J.);  Method  of  ooUtmating  Newtonian  refleotors.  Olisry.,  9:349-^1. 

Refraction. 

Abrr  (C):  a  coneotioo  for  gravity  in  the  use  of  refiraotton  tables.  Astron. 

Nachr.,  116 :  15. 

Gaillot  (A.):    Determination  do  Turreurde  la  coustantede  la  r6fractiou  aatru- 

ntmiiqoe  par  les  obeervations  m6ridiennes.  Compt  Rend.,  102:  SMM),  S^. 
Giu.  (D.):  Some  suggested  impravemeote  in  the  praetieal  working  of  M. 

Loewy's  new  method  of  astronomical  rofraetion.  Month.  Not,  46:336-388. 

AkOf  iran$.:  Compt.  Ren«l.,  l<>i  :  7:W-7:i5. 
LoKWY  (M.):  Nonvello  mdthode  pour  la  d^teruioatiou  des  <U6ments  de  lat^ 

trucliou.    Compt.  Ileud.,  102  :  74-80. 

Determination  dee  dldments  de  la  rdfkaotion.  Compt.  Rend.,  102 : 290-21)7. 
 :  Ddtermination  des  dldments  de  la  r4fkaekion.  Examen  de«  oonditions  gdn- 

dralea  k  lenplir  daiia  la  solation  pratique  da  probl^me.  Compt.  Rend.,  lOS : 

380-3H5. 

 :  D<^tennination  des  <$l<SmentH  dc  la  r<Sfraction.   Solution  pratique  la  plus 

favorable.   Compt.  Rend.,  102 :  5:i3-:>:i9. 
— — :  Noavelles  m4thodes  pour  la  determination  direote  de  la  valeur  abMolue  de 

la  cefraetion  h  divers  degrte  de  hantenr.  Compt.  Rend.,  103:  887-^. 
 :  Nonvelle  methode  g^oerale  pour  la  determination  direete  de  la  valear  abso> 

Ine  de  la  refraction  k  tons  les  degres  de  hauteur.  Compt.  Rend.,  102 : 1196- 

1202. 

 :  Nonvelle  lut^Muxlo  pour  d/trrmincr  U's  rc-rractioiiH  a  toiiten  les  hauteurs  4 

I'ttide  dc  la  valour  uounuo  d'une  aeule.    Compt.  Kend.,  1U2  :  1271^1279. 

McNkill  (M.)  :  Logarithmlo  method  of  eorrecting  for  dilSerential  refraetion  in 
deelinatlon.  Aation.  Naohr.,  114:  385-300. 

▼ON  Oppolzsr(T.):  Ueber die astronomische  Refraetion.  S8p.  tab.  4to.  Wien, 
     (M.2.60) 

PicKEuiN'G  (E.  C).  Atmospheric  refraction.  i»roo.  Am.  Ac«U.  Arts  and  Sc., 
21:  268-302,  1880. 
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Rio  Janeiro  Observatory. 

CuuLH  (L.):  iSur  le  trausfort  Ue  I'Observatoiro  imperial  do  Uio  de  Janeiro. 
Conpt.  Bend.,  103:  518. 

Rome  Obeervatory. 

UiLLoeBYiCH  (E.) :  DeterminasiODe  delta  Utitadioe  del  B.  Onerratorio del  Col- 
legio  Bomano.   66  p.   4  to.   Romai  IfltiiB. 
In:  Avn.  de  lietew.  ItaL,     S.  188B. 

Satellites. 

Dahwix  (fJ.  H.):  Tidal  friction  and  the  tnohition  of  ;i  satellite,    Natnro,  :?3:  367. 
Nolan  (J.)  •  Tidal  friction  and  the  evolution  of  u  milellite.    Nature,  34:  266; 
36:  75. 
Satans.  p*  137. 

BATiSRHAifN  (H.) ;  Heliometriecber  Aoaehlues  dee  Batnrn  an  /i  nnd  tf  Geimino- 

ram  [Jan.  and  Mar.,  1886].    Astrou.  Nachr. ,  11.'):  225-J30. 
Hill  (G.  W  ):  Klnnents  and  pertarbatioua  of  Jupiter  aud  Satani.  Aetroo. 

Nachr.,  113:  1^7.3-302. 

Saturn  (Satellitt'H  of). 

Hall  (A.):  Comparison  of  the  observations  of  tho  five  inner  satellites  of  Saturn, 

uiade  at  Toulouse  in  187G  and  V^l,    Astron.  Nachr.,  115:  U7-104. 
 :  [Orbits  of  J  the  six  inner  eatollites  of  Satom.  74  p.  4to.  Washington, 

1886. 

Wash.  Obsnn..  1883,  App.  l. 

Martii  (A.) :  Ephemerides  of  the  satellites  of  Saturn  L1886-'d7J.  Jionth.  Mot. 

46:  4G1M?'6. 

TissEKAND  (F.) :  Sur ua  cas  remarquabledu  proUIuiue  doh  perturbations.  Compi, 
Rend.,  103  :  446-451.  Alttt:  Ball.  aatroB.,  3:  486-433. 

Sayre  Observatory. 

DooLiTTLE  (C.  L*) :  [Change  in  the]  latitude  of  the  Sayre  Oboenratory.  Aatron. 
Jonr.,7:  14. 

PitOCTOB  (B.  A.) :  The  seasons  pictured  in  48  sun-views  of  the  earth,  and  24  zodi- 
aoal  maps,  and  other  drawings.   4to.    London,  1885.....  .......(M.  5.30) 

Sories.    6Ve,  aUo,  Mechanics  (Tt  lestial);  PEKTri:ii\TTONfj. 

Callandrrau  (O.)  :  Ddveloppemeut  des  coordonu^es  clliptiques.   Bull,  astron., 
3:  528-5:12. 

Chabubr  (C-V.-L.)  :  Htfthode  pormettant  d'angmenter la  convergenoe  dee  wMm 

trigonom^triqnes.  Bull,  astron., 3  :  378-386.  , 
PoincariS  (H.)  :  Moycn  d'angmenter  la  eonveigenee  dee  sdries  trigonom^triqoee. 
Bull,  astron.,  3:  ^1-628. 
Sextant. 

Drkykr  (J.  L.  £.) :  Ou  the  invention  of  the  sextant.   Astrou.  Nachr.,  llo :  33. 
Qruby  (L.-J.)  :  Snr  lee  oonstantes  da  grand  miroir  da  eestent.  Boll,  osteon. 
3:  5-e. 
Sky-glown. 

Bishop  (8.) :  Origin  of  the  red  glows.   Sid.  Mess.,  5:  139-143. 

MaINB  (H.  C.)  :  The  "  red  li;;ht."    il.    8id.  Mess.,  ."S :  237-2.')l. 

Nkwcomb  (S.):  Re<l  siinsotH  and  volcanic  orni)tion8.    Nature.  31 :  340. 

RiC('<S  (A.):  LMIe  Ferdiuaudea,  le  soleil  bleu  et  les  cr<SpuscuIes  rouges  de  183L 

Compt.  Rend.,  102:  1060-1063. 
 :  Bed  sunsets  and  volcanio  eruptions.  Nature,  34  :  386. 

Solar  ayatem. 

F0B8TBB  (A.) :  fine  dnrch  eigonthttmliohe  Beziehnngen  cwisehen  Planeteneni* 

fernnngennnd  Planetonniassen  veranlasste  ueno  Ilypothese  der  Entwicklnng 
des  Sonnensystems,  2-|-16p,  gTOt  3t^ttgart,  1886   <M.O.eO) 
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Solar  system — Continued. 

Kkkk  (F.  ) :  Ktitiitchung  der  Koffper^  welche  sich  am  die  Soaue  bewegon.    79  p. 

8vo.   Leipzig,  ltJrt«  (M.1.80) 

TURNRR  (H.  HO :  Note  on  Mr.  Marth's  "  iateroecte."  il  Month.  Not.,  46:  Wi, 
Vail  (J.  N.):  The  earth's  aminlar  eystem.  400  p.  19iiio.  CleTeland,  18e6.(M.  10) 

Solar  system  (Motion  of),   p*  1'^.   See,  aUo,  Stabs  (Motion  oO« 

Flamm AHiON  (C.) :  Le  point  flxe  dans  Pnniven.  I/.iatron.,  5 :  S41-8S1. 

FouK  (F.) :  Note  ear  le  monvement  da  lytt^me  aolain.   Aatton.  Naohr.,  114: 

355. 

HoMAKN  (H.)'-  Bc^timinuDg  der  Bewegang  des  Sonnensystems  durch  Speotral* 

M<>H.sungun.    Astrou.  Nachr.,  114:  25. 
VON  KOvESLiGETiiY  (R.):  Bestiinmnug  der  Beweguug  des  Sonnensystems  daroh 

Speetral-Meisnngen.  Aatron.  Naohr.,  114 :  937, 

Spectra  (Stellar),   p'  113. 

PtCKBBiNO  (E.G.):  Draper  memofial  pbutographs  of  atellar  ipeetra,  exbihitiiig 

bright  Unea.  Natore^  34  :  430, 590. 
BiiKKMAN  (O.  T.):  Reply  to  certain  questions  raised  before  the  Bojal  AatRmoiii* 

ioal  Society  .  .  .  Cetc.].  Month.  Not.,  47:  14-ia 

Spectroaoopa. 

Ha88ELBKKG  (B.):  Anwendnug  von  Schwefelkohlenstofl'-Prtsmen  za  speottO- 
Bcopischen  Beobachtungen  von  lioher  Pracision.    8vo.    Leipzig,  1886.  ' 

Zkngek  (K.  W.):  Nenes  gcrail.sicbtiges  8i)ectroscop  obuo  Spalt  uud  ohne  Colli- 
matorlinse.    Ztschr.  f.  Instrmknd.,  6:  59. 

Spectrum  analysis. 

J  AH  SUES  {J.):  Spectres  d'absorptiuu  do  ruxygbue.    (Joiupi.  Keud.,  102:  1352. 
Lakolbt  (8.  p.)  :  Experimental  detennination  of  wave-lengths  in  the  Snyisible 
priamatio  apeetrom.  Mem.  Natl.  Acad.  Sc.,  2 :  14^108,  IStfi.  4  pi. 

— :  Observations  on  invisible  boat  spectra  and  tbe  recognition  of  unmeasured 
wave-lengths,  made  at  tbe  Alb'ght>ny  Observatory.  Phil.  Mag.,  5.  h.,  21 :  394-401). 

:  Ou  hitherto  uurecogolzed  wave-lengths.   Am.  J.  So.,  3.  s.,  32  =  132 :  83-106. 
4pL 

— — :  Sor  des  longaenrs  d'onde  jnstjn'ici  non  reoonnnes.  Compt-Bend.,  108: 
10^164. 

SifTTH  (CPiaui):  Micrometrical  measures  of  gaseous  spectra  under  high  dia* 
pecaion.  Trans.  Roy.  SocEdinb.,  38:  415-4S0.  30  pU  1886.  .diso,  Reprint. 

Bpootmm  (Solar),  126. 

COBHU  ( A. ) :  fltudo  des  bandes  telloriqaes  m,B,9tA  da  speotre  adaire.   105  p. 

8vo.    Paris.  188G  (M.2.r)0) 

llASisKLBKUG  (U.):  M^tboile  propre  k  dcteruiiner  avec  grande  prt  tisiou  les  lon- 
gueurs d'oude  des  raius  uitra-violettes  du  spectre  solaire.  Mem.  Soc.  spettrosc. 
ital.,  16:  137-133. 

MOllbk  (G.)  and  Kkmpv  (P.):  Bestimmang  der  Wellenl&igea  yon  300  Linien  im 
Sonncnspectrum.    4to.    Leipzig,  ISHG.....,, .................. ........(M.  13) 

/fk  Pab.  a!?trophy8.  Obs.  zu  rotsilaui,  lid.  5. 

^— — — :  Neuberochnung  der  2,614  iu  Publication  Nr.  3  dea  astrophysicali- 
sohen  Obaenratoiinms  sa  Potsdam  bestimmten  WelknlUugcu.  4to.  Leipzig, 
1896   (M.1) 

Pick  R  ring  ( E.  C.) :  Comparison  of  maps  of  the  oltra-yiolet  apeetrom.  Am.  J.  So., 
133:  283-236. 

flpheromsCar. 

Mayrk  (A.m.):  On  the  well-spherometer,  an  instrument  that  measures  the 
radiuH  of  curvature  of  a  lens  of  any  linear  aperture,  il.  Am.  J.  Sc.,  3.  s.,  32  s 
132 :  61-69. 
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Star-catalogues,    p'  KM. 

Armagh  (2tl)  catalogue  of  3,:kK)  starn  lor  the  epoch  ld75,  from  obwjrvations  .  .  , 

1859tol8t0,anderthedirootionor  .  .  .  T.  B.  BoVliuoo,  .  .  .  propand  fiw  pab* 

licafekmby  J.L.£.Dieyer.    15+160  p.  8vo.  Dabliu,  1886. 
AirWERS(A.):  lUMiurknng  iiber  die  <;('genwartigo  TerlSasIichkeit  dea  Fund«- 

niental-Catalii;;s  fiir  die  Zoiion-Heobuchtiin^en  der  afltronotniaclten  GevelkoIuiA 

iind  dio  (i«Hiani'4k«Mt  Heiiier  Grundlaj;«!n.    Astrnn.  Nachr.,  114  :  1-20. 
Downing  (A.  M.  W.)   Compurisou  of  certaiu  soutberu  utar-catalogaos.  Month. 

Not.,  46:  365-379.  * 
Fabquhas  (H.)  :  Compftriaon  of  the  Bom  and  Aawera  decUnatioii-cfeaiidaidi. 

Proc.  Am.  Ass.  Adv.  Sc.,  35  :  SsK. 
Gould  (R.  A.):   The  Argentine  general  catalogue.    Mean  positions  of  [32,448] 

southern  starn  [for  1875.0]  determined  ai  the  Matioual  Obaerratory.  154-660 

p.   4to.  C6rdoba, 
BMidtadMd.  Obs.  naa.  Aigantino,  toL  14. 

HoLDSir  (E.  S.):  Correetions  to  theBtarH»ital<^e8  in  the  libisry  of  the  Waahbvni 
ObBervatoiy.  Fob.  Washb.  Obaiy.,  4:  69-76. 

Kam  (X.  M.):  Catalog  von  Sternen  deren  5rter  dnrch  solbststiindigo  Meridian* 
Bcobachtnngen  bestimmt  vrorden  sind,  ans  Bd.  1  bi«  66  der  Aatron.  Nachr., 

reducirt  auf  1855.0.   22 -f- 384  p.    4to.   Amsterdam,  1886  (M.  16) 

YerhaudL  d.  k.  Akad.  d.  Wstonaob..  deel  14. 

PULKOWA.  Podtiona  moyennea  da         dtotlea  d4terniin<Sea  k  Taide  du  cerole 
meridian  .  .  .  1840^1869,  at  iMnitea  4  V^fioqae  ItiS&Oi 
B^./iramObtM.  {LTmiXkvww,  tome  t. 

BOMBBRO  (H.):  Genliherte  (^rtcr  der  Fixsterne  von  welchen  in  den  Astrononii- 
schen  Nachrichtt'u  13d.  ()7  bis  11'2  selbstslliudigo  fieobaohtangen  angeiiibrt  Rind 
fUr  die  Epoche  1855.    52  p.    4to.    Leipzig,  1886  (M.4) 

Pnb.  d.  asCroQ.  Geoellacb.,  18. 

Safford  (T.  H.):  Comparieon  of  Groombridge's  and  Strava^s  right  aaeanrionaaf 

oloae  oircompolar  atara.  HonUi.  Not.,  46 :  37. 
SchOnfklo  (E.)  :  Bonner  Stern vcr/cicfiniss.  Vierte  section,  cnthalteud  die  ganJIU 

hcrtcu  mittleren  Orter  fiir  den  Anfuiig  di's  JahrcH  iKVi  von  i:{.1,()5y  Sternen 
zwischeu  2  und  23  (irad  wiidlii  licr  Doclinatiou  und  1,17:{  dieaon  Grenzen  bonach- 
barten  .  .  .  beobachtet  und  berechuet  von  Kduard  Schiiufeld.   56  -h  45i^  p. 

4to.   Bonn,  1886  (M.  20) 

Aatrom.  Beob.  wa  Bonn.,  Bd.  a. 

WBI88  (E.) :  Bariohtignngen  an  Oltaen'a  Catalog  der  Argelandet'aeben  aftdlichcn 
Zoncn,  nebat  Ifittheilung  von  ciuigcMi  Niidlichen  Stamen  mit  af^liah  atarkar 
Eigenbewagnng.  Aatron.  Nacbr.,  115  :  313. 
Star-charts. 

CoiJiKKT  (E.)  :  The  fixt'd  stars ;  maps  for  out-door  study.    Chicago,  IS^'u 
Klkin(H.  J.):  Stern-Atlas  cnthalteud  bUuiuitlicho  Stcrno  l-r>.5  Cirii.ssti  zwisdun 

demNoidpolnnd 34 Oradafldlieber Declination.  40  p.,  18  maps.  fo).  Leipzig, 

1886. 

lOLfkn.  Jed6Lf8.1Cl.M. 

Pbck  (W.)  :  The  southeru  hemiaphere  oonatellationa,  and  how  to  find  them.  13 

maprt.    Ho.    London,  IH-T*  (M.  3.80) 

ScHoNFKLi)  (E.) :  Houuer  Sit  rnkartcn.    2.    Serie.    Atlas  der  lliiuiuelszoue  zwis- 
cben  l'^  und  23  siidlicber  Declination  fiir  den  Aufang  des  Jafares  1885.   I  und 
iiLfgn.  4  p.,  12  maps.  fol.  Bonn,  [18ij6]. 
▼atbtladlgln4Llipi.  24  StflrnkarloB.  Jede  Ldpu  H 19: 

Pboctou  (R.-A.) :  Nouvcd  alias  (  «'IeK(o  .  .  ,  [etc.].  Trad,  awr  la 6.  anglaiaa 

par  P.  (irrigny.    13  +  0"?  p.    Hvo.    Paris.  18,-J<;  (M.5.20) 

8ciii'Ui((  (K.):  Tabnl.c  ca  lcsti-s  contincntcs  onines  stollaH  ca'li  l)on'ali3  ucc  uou 
australis  uudis  oculis  conspicuas.   2  p.,  8  maps.    fol.    Leipzig,  1886  ....(M.3) 
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8tw*eliMtBn. 

SCRULTS  (H.) :  Mikvometrifloke  BMtiniinaiig  «iiiiger teledLoptoebm  BUmbaatai, 

48  p.,  3  pi,    8vo.    Stockholm,  IHHO. 
BihftDK  till  k.  Svoiiska  Vt  t.  Akod.  Uaadlisgftr,  B4. 12.  ASA.  1,  N«.  %. 

Stars  (Circumpolar,  Reduction  of). 

GuUEY  (L.-.T.):  Sill  k>H  foruitiles  de  M.  Loewy  pour  la  r^uctiun  do8  circompo- 

laires.   Cuiupt.  Kuud.  102 :  966-969. 
B0OBB8  (W.  A.)  and  Wimlock  (A.):  [Rodootion  of  tlift'  pooitioiui  of  eloae  polw 

8tan  from  one  epoch  to  anotber.]  Mem.  Am.  Acad*  Arts  and  So.,  toI.  11,  pt. 

4,  no.  5,  p. -227-299.   Itftffi.  Reprint. 

Stan  (Distribution  of).  p*99. 

SUEIJOKR  (II  ) :  Dit;  Vertbeilnng  der  Sterne  auf  dor  siidlichen  UaLbkugel  nacU  * 

Schdufttld'tt  Durcbmusteruug.   24  p.   tivo.   MUncheu,  1886  (M.  1.80) 

*   i»t  SlUufib.  d.  k.*lMjer.  Akad.  d.  WtMeasch.,  Ifatb.  pbya.  CL,  Mftoehen,  1888;  Heft  1 

fltus  (Motion  of)  in  line  of  sight.  See,  abo,  Solar  systbm  (ICotion  of). 

Cbbibtib  (W.  H.):  Spectrosoopio  resalts  for  the  motions  of  staia  in  the  line  of 

sight,  obtained  at  .  .  .  Greenwich,  in  ISHT).    Month.  Not.,  46:  ^86-13:.. 
HoMANX  (H.):  Beitiii^^e  /iir  UnterHUcbnng  der  Sternbewegung  uuddeiLioh^ 
buwogung  durch  Sp«)ctralue68uugeu.   28  p.  Hvo.   Berlin,  1885. 
Stars  (Number  of) 

Heiuiits  (G.)  :  Ddtermiuatiou  du  uumbre  dea  etoilea  de  uotru  univero.  L'Astron., 
5:  406. 

Stockholm  Observatory. 

AOTBONomsKA  Jalcttagelser  oeh  UndersSkningar  anstalda  pa  Stockhohna  Obaar- 
Ytttoriom.  Bd.  ui,No.4.  4to.  Stockholm,  1886. 

•tnibiirB  OtMenmtOTf. 

SOHUB  < W. )  Fern erer  Bericht  Ubor  die  Thitigkeit  det  Strassbnrger  Stovnvarta. 

Astron.  Nachr.,  114  :  401-404. 

Son.   p*l26.    Sec,  aho,  Conos a:  Puominenck.s ;  Spectrtm. 

Angstk^M  (K.) :  NonveUe  iii«-tho<i<^  de  faire  des  niesurea  ftbuolnes  do  la  cbaleur 
rayonnante  aiubi  <iii'iui  iuutniiueut  pour  enregistrer  la  radiation  aolaire.  17 
p.,  1  pi.   4to.   Upsalu,  1886. 
taLOVOUKT  (A.) :  Einige  tiedanken  Hber  die  Bewegnngsn  aof  der  SonneMber- 

fliohe.   AHtron.  Nachr.,  114  :  15:^  383. 
RzmcK  fF.) :  Ziir  Pbotomotrie  der  Sonne.    1"».  p.   Svo.    Wicu,  188f>....(M.  0.30) 
Mtpr./rom:  Siuangsb.  <L  Mdtb-oaturwkaen.   CL  d.  k.  Aluu).  d.  WiaMiuoh.  Wioa.  M  (2 
AMh.)  216-88. 

KBDzn  (J.  II. ) :  Speoulatious :  Solar  beat,  graTitatioD,  and  sun-spots.  18 + 904 

p.  ISmo.  Chicago^  1886L 
LOCETKR  (J.  N.) :  The  data  now  requisite  in  Holar  inquiries.   Science,  7  :  386. 
UaURKR  (J.) :  Lnnglej's  Bcstinimnngen  itbcr  daH  MaasH  der Sounenstrahlnag  mit 

Violle's  Aktinometer.    Zlsehr.  f.  luHtrmkud.,  i\:  237-243. 
YoUMa  (C.  A.):  Becent  advauces  iu  solar  itstronomy.   Pop.  Sc.  Month,,  30: 

ZmOMR  (K.  W.) :  Die  Ueteorologie  der  Sonne  nnd  ihzes  Systemes.  28 + 831  p. 
0.  Svo.  WieB,1886  (M.6) 

Sim  (Diameter  trf). 

AUWBRS  (A.):  Neue  Untersnchungon  Ubcr  den  Durchmesser  der  Sonne,  I.  Sitz- 
nngsb.d.  k-prenae.  Akad.  d  Wissenseb.  Berlin,  1886:  105&-U26.  ^(«o,  Bepriut. 
fcn-spots. 

Bblopolskt  (A.):   IlJiTiia  ria  couinii  n  hxi.  .iRir.Knuf'.    M(MKitA,  ^Les  taches 

Boiaires  et  Icnr  uiouvemeul.    184  p.,  7  pi.   8vo.   Mo.scow,  1880,] 
Obambbrs  (F. ) :  Sin-spota  and  pcieea  of  Indlaa  Ibod  graina.  Nature^  34 :  KN^- 

lot 
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BBCOBD  OF  BCISNCfi  FOR  tm. 


Son-iqpots— Con  ti  n  tied . 

COBTiK  ( A .  > :  Kaiuls  ubMt^rved  ia  the  speolTft  of  sui-^oto    Stooyhonl  OlMerrm 

tory.    MuDih,  Not.,  47  :  19-*2*2. 
DblaUNEY  (J.):  Kxplicatiou  deH  taches  du  iM)leil.    13  p.    8vo.    Pariii,  1846. 
Ai»  CAhatr.J:  Conpt  Bend.,  lOS,  SM-m. 

Dbbobr  (  H  . ) :  DaretelloDg  der  venohiedeoen  Theorien  der  Sonnenfleekeo.  26  p. 

8vo.    Berlin,  l^m  (M.  0.60) 

FLAM  M  A  u  I  • )  N  ( U. ) :  Lea  tachee  eoleiiea,  la  temperature  et  le  piix  du  bii.  UAMtton., 

5:  434-4(il. 

Qkkiony  (P.):  Les  tachee  solaires  en  1885.   L'Astrou.,  5  :  208-215. 

HowccTT  (F.):  Aflserted  Ibreahorteniog  of  tbe  inner  side  of  the  penombn  of 

■pots  when  near  the  snn's  limb.  Month.  Not.,  46 :  447-451. 
Janssen  (J.):  Constitntion  dee  taohea  wlairea ...  [eto.3.  Compt.  Bend.,  101: 

80-8*2. 

8p0keu(A.):  Ueber  (lie  jetzige  Sonneiifleckeii-Pci  iotlt*.  Astron.  Nachr.,  114 :  '21. 
Tacchiki  (P.) :  Diatribntion  en  latitude  deu  pliduuiucueH  bolaireH  peudaut  l  ann^e 

1(05.  Compt.  Bend.,  108: 601. 
Wmm  der  Sonnenflecken.  Birias,  19 :  16<^-154. 

WoiF(R.):  VorlBofigeSonnenflorken-Statistik  fUrl885.  Astron. Nachr..  114:*21. 
:  Hoobachtnngon  der  Sonnentleckeu  ini  Jabre  1884  .  .  .  ^eto.].  Vrtljschr.  d. 
natiirforst:!!.  Gesclisch.  in  ZUricb,  30  :  1-54.  1885. 
Astron.  If  iUheiL,  64. 

 :  Btndie  fiber  die .  .  .  ErMmmgafiMtoreo  .  .  .  [«te.].  VrlQaebr.  d.  natai^ 

Ibraeh.ae8ellach.  inZttrieh,aO:i»M»l.  1886. 

Astron.  Hittboil..  95. 

—    ;  Mittheilniig  «  iiic.s  Erj^ebnisses  iiieincr  fcinbeitlichen  Variationsreibe  .  .  • 
[etc.].    Vrtljdcbr.  d.  uaturforucb.  GeaellHcb.  iu  ZUricb,  30  :  321-326.  1885. 
Aatnm.  ICIttheO..  M. 

 :  Boobachtnngen  dor  Sonnenfleckon  im  Jahre  1686  .  •  .[eto.].   Yrtytobr.  d. 

Datnrfors(  I1.  (u  selleich.  in  Zttrieh,  31:  U3-160. 
AstroQ.  Mittbeil.,  C7. 

WoLFBR  (A.) :  Heliugiapbiaohe  Orter  yon  Sonnenflecken  im  Jahre  1884.  Astron. 
Naehr.,  116:17-38. 

TlnblM  (Logarithmie). 

OAU88  (F.  O.):  FttnlMellige  TollatiUidigo  logMithniaehe  nnd  trlgonometriselie 

Tafeln.    2r>.  ed.    162+34  p.   8vo.    Halle,  1886  (M.2) 

Gravelics  ((i. ) :  LoguritbuiiBcb-trigonometriscbe Tafel fUr  die  HunderMheilung 

der  Quadrantfii  .  .  .[etc.].    8vo.     Berlin,  Issf)  (M.  6) 

HoCelCJ.):  Tables  de  iogaritbmes  ii  5  d6ciuialc8  .  .  .[etc.].  Newed.enl.  484- 

119 p.  8vo.    Paris,  1886  (M.2) 

Pbtts  (H.)  :  Tables  d'aotilogarithmes.  27  p.  Svo.  Oopenbagne,  1686  ..(M.6) 
SciikOk  (L.)  :  Siel>en8tellige  gemeine  Logarithmen  der  Zahlen  von  1  bis  108000. 

20.  ed.    8vo.    Brannschweig,  IB'HJ  (M.2.40) 

Yega:  LogaritbniiHcb-trigonometriches  Handbuch.  69.  ed.   F.  Tietjen.  28+575 

p.    8vo.     Berlin,  1886    (M.  4.  20) 

Tacubaya  Observatory. 

Anouiano  (A.):  LoDgituddel  Observatorio  astron6mieo  nacional  mexieano  per 
sefiales telegrifleaa  .  . .  entre  StLonia,  ICiasoori,  y  TBonbaya  ...  88 p.  Bro. 
Mteico.  1886. 

TMohkent  Obaervatoiy. 

[Memoirs  .  .  .  ]    97  p.,  14  pi.    4to.    Moscow,  1H8.^. 

Print/>d  in  KuBdian.    lit-r.  by  Lindkmann  (E.)    Vrflinrhr  <\.  astron.  GeaoUsoh.:  21:  Mh-SN. 

Telescopes.   <Sr0,  a/«o,  £quatuuiai>)  ;  Uujectivks;  liKFLECTOiiS. 
DBinnNO(W.F.):  Large  vf.  small  teleaeopea.  Obary.,  9:  874-877. 
Gbubb  (H.):  Telesooplo  ol^tivee Mid  minoca:  their  prepwalimi.aBd  tsating 
ICatnre,  34:86-68. 
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ValMoopas— Contintied. 

Hall  (A.) :  The  imagw  of  the  tton.  Sid.  lleoi.,  5 : 97-100. 

S4inrARD  (A.  C.) :  Note  with  respect  to  the  inventioa  of  the  aehroniAtio  tele* 

sfopc.    Mouth.  Nut.,  46:  400. 
SEuvrs(H.):  Die  Geachichte  des  Fernrobra  bis auf  die  neueste  Zeit.  135  p.  6vo. 

Berliu,  16SG   (M.  2.ii0) 

9naprm(fl.):  Allgemeine  Beuguuga-ljgur  ia  Ferniohren.  16 p.  4to.  StPetere- 

bnrg,  1886   (M.0.70) 

116b.  AoMi.  imp.  d.  m.  d*8t  PMmb.  7s.  ▼.  S4.  Ko.  S. 

TOUKO  (C.  A. ) :  Larice  telescopes  r$.  small.   Obsry.,  9 : 
— :  Small  teleeoopee  m.  luge.  Sid.  Meai.,  6: 1-6. 

Ttanplo  ObMrvatory. 

Bbpokt  .  .  .  1666.  dp.  8vo.  [D.p.,ii.d.] 

lOdiM  (Problem  of)-    See,  also,  MechaKICS  (Cekstisi);  OBBITS. 

BacKLUNI>  fO. ) :  Dr.  Ilarzt  r'H  rntersiirhnnpjf'n  Hhor  einen  stieciellen  Fall  dea 
Problems  der  drei  Ktlrper.    tiU  p.    8vo.    St.  IVtersbiirg,  ItJdC. ........  (M,  O.dO) 

R*pr./rom:  Bull.  Ac««i.  imp.  d.  »c  de  St.  P^tersb.   31 :  125-138. 

Harzkr  (P.) :  Untereachangen  liber  einea  specielleu  Fall  dee  Problemt  der  drei 
KSrper.  166  p.,  1  pi.  4to.  St.  Petenbarg,  1886. 
lltai.  Aoad.  Inp.  d.  se.  de  8(..Pet«t«li.,  7.  s.,  tuL  St,  He.  U. 

LiNnsTEDT  C A. ) :  8iir  h -s  s^^ries  trlKonom^triqaes dmns le  probltoe dee  troie  oorpe. 

Bull,  iistron.,  :{ :  '217-221. 
Rauau  (R.  ):  Qui'lqiii  M  rciuarqiics  siir  I'olimiuatiou  dee  nceuds  dans  le  probl^me 

des  truis  corps.    Bull,  uattuu.,  3:  11:^12.'). 
Sbtdlbb  (A.):  Anedebnong  der  Lagrangeeohen  BehMdlang  dee  DreikStpef- 
ProblemeAofdnVlerkerper-PrDbleni.  90  p.  4to.  Pi»g,l»86  vU.0.60) 

I. 

Daxwin  (G.  H.)  :  Dynftmioftl  theofy  of  tbe  tides  of  Umg  period.  Proc.  Boy.  Soe., 
41:  337-349. 

BiLVUfOKB  (Q.):  Die  Zeitmesser  der  Mtllcen  Yolker.  78  p..  4to.  Stottgut, 


1886.  • 

Tina  (Determiiuitloii  of>. 

JDOLLBN  (W.)  :  Ephemeriden  auf  das  Jahr  1887  znr  Bestiminiing  voa  Zeit  nnd 
A/iti)nt  mittelMt  den  traghaifii  Durcbgaugsinstrameate  im  Vertieale dee Polsc^ 
Mterus.    24 +27  p.    4to.    St.  Petersburg,  1886. 

Time  (ITuiver!*.'il),    See,  alno,  Day  (Astronomical). 

CiiKi.sTiK(W.  H.  M.):  lJuiverealyOr  world,  time.  Nature,  33 : &iil-{}23.  Alto:  Pop. 
Sc.  Mou tb.,  29 : 7%-809. 
Lecture  at  the  Royml  InstitaUen,  Ifaroh  19^  ISM. 

[FiiKHiNO  (S.)l  r  Prime  meridian  time.  Nature,  33:  959-969. 

Toulouse  Observatory. 

AXNALB8  de  rObservaitoIre  de  Toulouse.  Tome  ii,  reafermant  noe  partie  dee 
tmraax  ex^atds  de  1879  4 1884,  soos  la  dlreotioii  de  B.  BailUnd.  46  +  190+ 
7+914  p.  4to.  Paris,  1886. 

Tain  OtMtnrstofy. 

DoKNA  (A.):  NosioniiiitonioalPfqaatoriale.  Notaterza.  93  p.  8ro.  Tbrino^ 

1886. 

 :  The  same.    Nota  qnarta.    21  p.    8vo.    Torino,  l-^-!*!. 

 :  Ricerche  por  riconoscen^  h<>i  la  deviaziono  ddla  niira  nu-ridiana  dell'  Osser- 

▼atorio  di  Torino  »  cavuretto  dal  piauo  del  iiicndiauo  e  HeuHibillmente  nulla 
eome  net  1898.  NoU  seeonda.  19  p.  8vo.  Torino,  1886. 
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EECOED  OF  SCIENCE  FOR  1886. 


Tyoho  Bralie.  8«e,  dito,  Astkokomt  (History  of). 

Tbiakgulobum  pianorain  ol  sphnrioornm  pnucia  arilhmetiefty  qa»  niazimiM 

eoniiii,  prii'Hcrtiin  iti  ftatronoiuico  uhiis  (MnniMMMlioso  L'xplicAtnr.  NnilO  primatn 
e<1i«lit  F.  J.  StuilDicku.    4U  p.  4to.   Fragw  (15&)l),  l«86  (M.  21) 

United  States  Naval  Observatory. 

Astronomical  ohw^rvations  .  .  .  IS''.^.    App.  i.    TLe  six  iuuer  satellites  of 

Saturn,  by  A.  Hall.    74  p.    4to.    'Washiugtou,  IttiC. 
— — :  ThesMiio.  App.n.  Observations  for  stellar  parallax,  by  A.  Ha!!.  67  p. 

4to.  WashingtoD,  1886. 
 :  Tbe  same.   App.  ill.    The  observatory  temperature  room  and  competitive 

trials  of  cbrouoniet^TH  iti  H81  and  1  p., 'J  pi.    4lo.    Washington,  l^''<6. 

REPOtsTof  tbe  superinteudeul  .  .  .  L October  20,  IttHi},    UO  p.   bvo.  Wiwbiiig- 

ton,  ISS6. 

Uranus,   p*  139. 

Wilson  (H.C.):  [Observatiuus  Juue  lb  tu  July  5,  ldb3.J   Astruu.,  Machr.,  114: 
313. 

Uranus  (Satellites  of). 

Makth  (A.'    Ephemeris  of  the  satellites  of  Uranus.   Mouth.  Not.,  47:  ^78. 

Variabie  Stars,  p*  luy. 

HA.LL  (M.):  Dousity  of  tbe  sua  compared  with  that  of  Algol.   Obsry.,  9:  2SS4. 
PioKBBiNO  (£.  0.) :  Obasrraiiona  of  variable  stars  in  1886.  Proc.  Am.  Acad.  Arta 
and  Sc.,  21  (n.  s.,  13) :  319-336, 1886.  AUq,  Bapriut 

▼enna.  p*  133.  > 

'  TnAOKBRAY  ( W.  0.) :  Semldiametcr  of  Venus.  Month.  Not.,  46  :  336-33& 

Warner  Obaervatory. 

HlSTOBT  and  worlc  of  t!ie  Warner  Obaervatory,  1883-1686.  Vol.  1.  70  p.  U. 
8vo.  Boohester,  1887. 

Waalibum  Obaervatory. 

PuBUOATioira  of  tlie  Washburn  Observatory  of  the  University  of  Wiaoonsln. 
YoL  4.  4  -|r  221  +  26  p.  8vo.  Madison,  1886  (  M.  7.50) 

Waihliigtoia  UaiTeraity  Obamrvatory. 

PancuETT  (H.  S.) :  riu>  Washington  University  equatorial  after  tlie  <*Liok  pat- 
tam."  8id.Mess.,5:(»-«7. 

Tale  Ccdlaga  Obaervatory. 

Rbport  for  the  year  [ending  Jane  1, 1886].   16  p.  8vo.   £New  Haven,  1886.] 

Xodlaoal  Ugiift.  p*  196. 

NECROLOGY  OF  ASTRONOMERS :  1886. 

AUKRHACii  (Carl  Heixricii,  AUGUST);  b.  Februaiy 24, 1813,  at  Berlin;  d.  atOohlis, 

October  22,  im%  a  t  73. 
BAfiSNKrr  (Thomas);  d.  February  2<»,  l*^-^?,  :i't.  79. 

BoiLKAU  (Geu.  J.  T.);  b.  May  2G,  1805,  at  Calcutta;  d.  November  9,  1886,  let.  81. 
DORNA  (Albssahobo),  ditootor  of  the  Turin  Ot>servatory ;  b.  February  13, 1826,  at 

Asti ;  d.  at  Borgo  San  Pietro,  near  Turin,  August  19,  1886,  aet.  61. 
Fbldkircuner  (Chkistopii),  first  assistant  at  the  Mnnich  Oliservatory ;  b.  FM>> 

niary  '20,  1823;  d.  March  1,  l^SC.  -.vt.  fi:?. 
HoCki.  (Jule8),  professor  of  mat h(>matica  at  Bordeaux ;  b.  1  1823,  at  Thaon ;  d. 

Juue  14,  1880,  at  P^riers,  a  t.  03. 

Kbapotkin  (Albxandrk);  b.  ;  d.  at  Touislc,  August  (>,  1^80,  let.  46. 

Maywau>  (Gustav  Adolpb  RicnARD),  computer  oii  the  Berliner  Jalirbaeh;  li. 

Febrnary  13^  1817,  at  Leuthen;  d.  July  19, 1886,  »t.  60. 
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VON  Opi'Oi.zek  (TiiKoDon);  b.  October  26,  1841,  at  Prague;  d.  December  26,  18ti6, 
at  Vieuua,  a>t.  45. 

Pbauon  (Beo.  JaWM);  b.  1886^  mi  Praetim,  England ;  d.  April  8, 18ti6,  at  flMlwood, 

Saxbt  (Rn.  SnPHBN  HbnbT);  b.  ,  1831 ;  d.  Auf;ast  5^  1886,  let.  55. 

Talma«;k  (Ciiarlks  Okouc.k),  director  Leyton  Observatory,  b.  November  12^  1840| 
at  Greenwich;  d.  Mardi  *2U,  ISfM"*,  at  Knots  Oroon,  Li  yton,  ivt.  4r>. 

Waonkk  (August),  vice-director  Pulkowa  Observatory,  b.  September  10, 1828,  at 
Nurft  j  d.  at  Pulkowa,  Noveinber  14,  188G,  wt.  58.  ' 
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REPORT  ON  ASTROXOMICAL  OBSERVATORIES. 


Ill  the  Annual  lloport  of  tlio  Smitlisonian  Institution  for  1870  Prof. 
E.  S.  Ilulden,  llicn  t^onnectetl  witli  the  U.  S.  Naval  Observatory  at 
\Vashin<;ton,  imblishetl  a  preliminary  account  of  astronomical  observa- 
tories, principally  Aniericau,  altliougli  reports  of  a  few  forei^jn  observa- 
tories, translated  from  the  Vierteljalirsschril't  der  Astronomischeu 
Gescllschaft,''  were  incorporated. 

In  the  bej^inuing  of  18S0  a  eirenlar*  was  sent  to  the  directors  of 
observatories,  recpiesting  their  eo  operation  in  the  continuation  of  the 
work.  Professor  Ilolden,  however,  having  accepted  a  call  to  Madison, 
Wis.,  as  director  of  the  Washburn  Observatory,  the  editing  of  the  noti*s 
received  was  entrusted  to  the  writer,  and  the  result  was  pablisUed  in 
the  Smithsonian  Aniiaal  Report  for  1880  (pp.  023-730). 

Siuco  then,  by  correspondence,  a  large  amount  of  material  has  been 
collected,  and  this  is  now  presented,  classified  under  the  two  heads:  I. 
American  observatories,  and  II.  Foreign  observatories.  Notwithstand- 
ing, however,  the  care  given  by  comparison  with  other  works  on  the 
subject,  such  as  "A.  Lancaster,  Liste  Gdnerale  des  Observatoires  et  des 
Astronomes,"  **U.  S.  Nautical  Almanac,"    Counaissance  des  Temps,'' 

Astronomischo  Nachiichten,"  etc.,  the  report  is  not  regarded  as  com- 
plete ;  and  the  directors  of  tbe  observatories  and  astronomers  generally 
into  whose  hands  the  paper  may  come  are  earnestly  requested  to  freely 
eritioise  it  and  to  furnish  the  corrections  and  additions  necessary  to 
seeare,  for  another  year,  a  more  correct  and  complete  aooonnt  of  their 
respective  observatories. 


"bmitbsouiau  Auuuui  Ki-|>ui  t,  Id^O,  p.  tiiX 


3C7 


Digitized  by  Gopgle 


368 


ASTBONOMICAL  OBSEBVATOBIES. 


I.  AMEBICAN  OBSKUVATOIilES 

Akron,  Ohio. 

Buehtel  College  Ohstrtaiory. 

L()ii;4:itiulc  from  WasliiugioUi  . 
L:ilitude,  — — . 
Director^  . 

Alba.nv,  Xew  York. 

Dudley  Observatory, 

Longitude  from  Washinj^toa,  1^'"  E. 
Latitude,  42^  :vy  JD.ri"  N. 
JHreeiors:  J5.  A.  (Ioum),  I8.")4. 

O.  31.  MiTCiiKL,  1S59. 

(t.  IL  Uouoii,  l6ii'J, 

L.  Boss,  1^:^75. 

Founded  in  1851,  by  subscription,  the  principal  subscriber  being  Mrs. 
Blaiidina  Dudley.  Built  in  the  form  of  a  cross,  with  wings  east  and 
west  for  the  meridian  instruments.  Finished  in  1854,  and  inaugurated 
in  185a 

Ajlfb£;d  Oentbs,  Kew  York. 
Olfservatory  of  Alfred  Unictmity, 

Longitude  from  Washington,  2*°  55*  W. 
Latitude,  42o  15'  19.8"  N. 
Instructors :  X'rof.  A.  B.  Kenyon, 
Prof.  n.  C.  Coon. 
The  observatory  has  not  been  used  for  original  research,  but  only  for 
class  instruction. 

Allegheny  Gity,  Pennsylvania. 

Allegheny  Observatory, 

Ijoiifjitiide  from  Wasliin{;tou,  11"'  00.84«  W. 
Latitude,  UP  27'  41.0"  N. 
JJiicctor:  S.  J*.  Lam;ij:v. 

Fuuiuk'd  in  ISiJO,  enlar^t'd  in  1873,  and  fnrtlitT  enhirj^cd  in  1S8I. 
iMjuippcd  in  isr»7,  |>iincij»ally  tliron^^li  tlie  lil)t'iality  ot*  W.  Thaw,  of 
I'itt.sbur'^li,  to  whom  its  .subsequont  accessions  are  aUo  largely  due. 
The  dome,  2'2  feet  in  diameter,  contains  l  iie  e(inalorial. 

^'Ue  oUiicrvatory  in  1870,  under  iia  preheat  director,  inaugurated  and 
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carried  into  active  operation  tbe  system  of  time  service  on  a  scale  then, 
and  probably  still,  as  rej;ards  the  systenuitic  distribntion  of  time  to  rail- 
roads, the  most  extensive  in  the  country.  The  observatory  is  the  stand- 
ard of  time  for  a  lar^e  portion  of  the  railroads  connectin<i  the  Atlantic 
and  the  Mississippi.  It  is  better  known  by  its  invcstij^ations  in  solar 
physics,  to  which  the  director  has  Riven  his  principal  attention  for  the 
Ust  ten  years. 

InSTBUHBNTS: 

{b)  Meridian  trantit  ifutrumenta:  llfakers,  TBonaHTON  &  Simms; 
aperture,  4  inches;  magnifying  power,  150  diameters. 

(c)  Equatoridlinih^meHU :  Makers,  Fitz,  reworked  by  Glare  j  apcr- 
tare  of  oljective,  13  inches ;  magnifying  powers  of  eye-pieces,  SO  to 
1,200 ;  eqaatorial  carries  a  12-inch  flat  mirror  by  Clark  at  soath  end  of 
its  polar  axis ;  also,  position  filar  micrometer,  polarizing  solar  eye-piece ; 
apparatus  for  projecting  solar  image  ;  ei^^ht  other  subsidiary  pieces. 

{d)  Spectroscopes:  One  employing  large  Ruthebfued  grating;  one 
with  small  grating ;  one  2-pri8m  spectroscope  j  apparatus  for  using  large 
equatorial  as  collimator,  etc. 

{€)  riiotometos  and  other  ftuhsidiari/  opparaius:  A  variety  of  ther- 
mopiles, used  in  connection  with  aTuoMPSON  rellecting  galvauometcrj 
large  IU  nsex  photometer;  small  jiortable  hcliostat,  etc. 

(/)  Chronopraphs :  One  of  Bond's  pattern,  bnilt  by  IIamblet. 

(g)  Clocks  :  Mean  time;  two  by  IIowAUD,  both  break-circuit:  siderealj 
one  by  Fkodsiiam,  break  circuit. 

(/j)  Chronometers :  Meau  time;  one  by  FEODSHAii:  sidereal;  one  Feod- 
siiAM,  break-circuit. 

(i)  ]\[iseeUancons :  One  reflecting  tflcscopo  of  CJ-iuch  aperture,  spe- 
cially used  for  obtaining  an  image  projcctt-d  any  size  without  the  em- 
ployment of  any  enlarging  lenses;  one  I'oucault  siderostat  and  a  large 
number  of  special  pieces  of  apparatus  for  the  study  of  radiant  heat. 

The  observatory  has  never  issued  any  regular  series  of  annals;  for 
abstracts  of  the  results  of  its  work  reference  must  be  made  to  the 
Comptes  Kendus  de  I'lnstitut  de  France,  to  the  ^lemoirs  of  the  U.  S. 
National  Academy,  to  the  [)ages  of  the  American  Journal  of  Science,  of 
the  Annales  de  Cliiiiiic  ct  Pliysi<iue,  Wiedemann's  Anualen,  and  to 
various  foreign  and  domestic  scientilic  journals. 

Electric  a])pliances  for  the  distribution  of  exact  time,  antomatically 
and  continuously  to  poiuts  outside  the  observatory. 

Amherst,  Massachusetts. 

The  Lawrence  Observatory  of  Amherst  College* 

Longitmle  from  ^Yashington,  IS™  4.8^  E. 
Latitude,  42^  22'  15.0"  N. 
Director :  David  P.  Todd. 
H.  Mis.  170  ^24 
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Ann  Abbob,  Michigan. 

Detroit  Observatory. 

Longitade  from  Washiugton,  2G°>  43.1*  W. 
Latitude,  42o  16'  48"  ^. 
Directors :  F.  Bbunnow,  1854. 

J.  C.  Watson,  1858. 

M.  W.  HABRmaTON,  1879, 

ADoex  of  the  University  of  Michigan.  Projeoted  in  1852,  commenced 
ill  1853,  completed  in  1854.  The  principal  structure  is  surmounted  by  a 
dome  and  has  two  wings.  About  thirty  planetoids  have  been  discov* 
ered  here. 

AnnapoliSj  Maryland. 

U.  8,  Naval  Academy  Observatory, 

Longitude  from  Wasliington,  2"  15.61*  E. 
Latitude,  38^  5S'  53.48"  X. 
Authority  for  longitude^  U.  S.  Coast  Survey  |  for  latitude.  Professor 

Chauvenet. 

Director:  Lieut. Commander  P. F.  Harrington,  head  of  department 
of  astronomy,  navigation,  and  surveying. 
The  officers  attached  to  the  observatory  are  occupied  in  duties  of  in- 
struction in  the  department  of  astronomy,  navigation,  and  surveying. 
The  instruments  are  used  in  the  course  of  instruction,  but  regular  ob 
servations  are  not  made  for  purposes  of  astronomical  investigation. 

Instruments: 

{a)  Meridian  circle:  One;  maker,  Repsold,  Germany;  diameter  of 
circles,  30  inches;  divided  to  2' ;  read  by  4  microscopes  to  2".  Aperture 
of  objective,  1  Iiu'Ik's  ;  lor  observations  of  the  sun,  aperture  employed, 
—  iuelies;  uia;4iiit'yiii;;-  power  ordinarily  employed,  80  diameters. 

(h)  Meridian  transit  insfrnment:  Mal;er,  Wi  liUEMANN;  aperture,  2 
inches;  majifnilyinu  power,  10  diameters. 

(c)  Equatorial  instrument :  Makers,  Alva.n  Clark  &  SoNS;  aperture 
of  objective,  7:^  inches;  maj^nifyiug  power  of  eye-pieces,  40,  lOG, 
and  00(1;  micrometer  eye  pieces,  80, G73. 

(/)  Vhrono(jra])li8 :  One  Moese  liiletj  one  Transit  of  Venus  Commis- 
sion. 

{g)  Clod':  One  sidereal ;  makers,  Arnold, Ciias.  Fuodsham,  London. 

{h)  Chronometers :  Five  mean  time;  makers,  Negu.s,  Nos.  1030, 1088, 
12G0;  Dent,  2,099}  Hatton,2G2:  two  sidereal  j  maker,  NEaus,Nos. 
1520,  1527. 

(j)  Miseellaneons :  One  Taleott's  zenit  li  telescope  (WuKDKMANN);  one 
Transit  of  Venus  telescope  (Stackpole)}  portable  transit  (Wuedk- 

MANK). 
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Baltimobe,  Mabtland. 

Dcnmorc  Observatory. 

Lougitude  from  VVasbiDgton,  , 

Latitude,  . 

Director:  . 

Babnesville,  Ohio. 

Olney  Observatory, 

Loii^xitiide  from  Washiugton  (about),  10™  W. 
LatUude  (about),  40^  X. 

Authority  for  loii^^itutif  ami  latitude,  A.  vou  iSteiuwoUr'a  map  of  Oliio. 
Director:  OllAliLEs  H.  (lAUSE,  Jr. 

No  systriuatic  observatious.  luiitrumeots  used  ouly  for  purpose  of 
class  iu.structiou. 

Battle  Cbeek,  Micuigam. 

High  School  Obsermtory. 

Lonrjitude  lioui  \VaiiUiui;tou,  — . 
Latitude,  . 

Director:  ARTHUR  K.  Bartlett. 

L\STRUMENTS:  . 

(a)  Meridian  circle:  Ooe;  aperture  of  objective,  4  inohes;  for  obser- 
vatioDfi  of  the  sun,  aperture  employed,  2  to  4  ioches;  magnify iug  power 
onlitiarily  employed,  75  diameters. 

(i)  Miecellaneoits :  The  only  instrument  at  present  nsetl  in  the  ob- 
servatory is  a  4-ioch  achromatic  telescope,  which  was  purchased  by  the 
board  of  education  about  nine  years  ago,  for  the  use  of  students  and 
toacbcrs  in  the  high  school.  It  was  manufactured  by  Pike,  the  Kew 
York  optician,  and  is  mounted  upon  a  portable  tripod  stand,  provided 
with  all  the  necessary  adjustments.  For  the  general  observations  of 
astronomy  it  is  regarded  as  one  of  the  best  telescopes  in  this  State. 

Beloit,  Wisconsin. 

8miU^  Obsereatory  of  Beloit  College, 

Longitude  from  Washington,  , 

Latitude,  . 

Director:  . 

liEOOKLYN,  2sEVi  VOUK. 

I.  Private  Observatory  of  Mr.  W.  T.  Oregg, 

Lougitude  from  W^isUington,  . 

Latitude,  . 

Director:  W.  T.  Grkgg. 

(f)  Equatorial  instnimcnt :  ]\Liker,  WiLLilM  T.  Gregg;  aperture  of 
objective,  6^  iuehesf  magnifying  powers  of  eye-pieces,  50  to  G(H). 
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II.  Private  Observatarff. 

Longitude  from  WashiogtOD,  — — 

Latitude,  

Director:  G.  P.  Sebyiss. 

Instruments  : 

(c)  Equatorial  instrumenU:  One  telescope;  maker,  John  Btbne,  of 
New  York ;  apertare  of  objective,  3|  ioobes ;  magDifying  powers  uf  eye- 
pieces, 50, 106, 160, 260,  and  320. 

(i)  MiseeUaneoue :  The  director  remarks :  My  telescope  is  moanted 
eqaatorially  on  a  tripod  stand.  The  objective  is  of  excellent  quality. 
I  can  see  the  companion  of  a  Lyr»  and  both  the  debilissimit  in  e^^eUm 
LyriB  with  ease.  It  also  easily  separates  double  stars  only  Ijy*  apart 
Under  favorable  drcnmstances  I  have  seen  five  of  Satnm's  moons.  I 
have  no  observatory,  and  my  observations  are  made  from  lofty  windows 
having  a  southerly  and  westerly  exposure,  and  occasionally  from  the 
roof  of  my  residence  on  Brooklyn  Heights.  In  observing  Jupiter  and 
Saturn  I  ordinarily  cm[)loy  powers  of  160  and  230,  and  occasionally  320. 
For  special  purposes  I  have  used  a  power  of  480  with  good  effect'^ 

Bttffalo,  New  Tobk. 

1.  Private  Observatory, 

Longitude  from  'Wasliiugluu,  . 

Latiludi',  . 

Director:  James  W.  Waud. 

Instuumknts  : 
{h)  Meridian  transit  instrument, 

[c)  Equatorial  instrument :  Maker,  John  Byrne,  New  York  Cit^'; 
aperture  of  ob.jective,  1  inche.s ;  magnifying  powers  of  eye-pieces, (>0,  SO, 
130,liU0,  330,  400;  useful  with  Darlow  li-iis  to  550. 

{h)  Chronometer :  One  mean  time;  maker,  Samuels,  Liverpool. 

(i)  Miscellaneous :  Dollond,  1^  inches,  used  roughly  ou  alt  azimuth 
swivel  for  southern  transits,  etc. 

XL  Private  Observatory, 

Longitude  from  Washington,  l'^  21.6o»  W. 

Latitude,  42°  54'  9.5"  K 

Authority  for  longitude  and  latitude:  Keportfor  1863  of  the  regents 
of  University  of  State  of  New  York. 

Director:  HENRY  MiLLS. 

Instruments: 

(c)  Telescope  not  eqnatorial ;  maker,  Bardon  ;  aperture  of  objective, 
3  inches  J  maguifyiug  i)ower8  of  eye-pieces,  50  to  HoO. 
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I.  Private  Observatory, 

LoDgitade  firom  Washingtoo,  23»  41.2G*  E. 
Latitude,  42o  22'  58.8"  K. 
Diredor :  E.  L.  Tboutelot. 

II.  The  Astfonomical  Observatory  of  Harvard  College- 

Longitude  from  Washington,  23»  41.11*  E. 
Latitude,  42^  22'  4a3''  N. 
Direetan :  W,  O*  Bond,  1839. 
G.  P.  Bond,  1869. 

J.  WiNLOCK,  1866. 

Edward  0.  Pickebino,  1876. 
Annexed  to  Harvard  College;  projected  in  1815;  ground  acquired  in 
1843;  mRtraments  set  np  in  1844-^48;  a  central  tower  and  dome,  two 
wiogs,  with  a  smaU  dome  on  the  western  wing.  Here  it  was  that  G.  P. 
Bond  discovered  in  1848  the  seventh  satellite  of  Satam  (Hyperion), 
and  in  1850  the  dusky  interior  ring  inside  the  bright  rings  of  that  planet 
Among  the  chronograph 8,  this  observatory  possesses  the  origiual  in- 
Btniment  of  W.  O.  Bond,  mounted  in  1850. 

IXSTRT'MEN'JS: 

(fl)  Meridian  circle:  Makers,  TuouGHToN  iS:  SiMMS  (glasses  by  Al- 
VAX  Clark  »S:  Sons);  diainetcr  o!  circles,  'M  inches;  diviiled  to  5'; 
each  circle  read  by  4  microscopes  to  O.l'';  aperture  of  objective,  8^ 
inches;  for  observations  of  the  sun,  aperture  eniidoyed,  S\  inches; 
magnifying:  power  ordinarily  employed,  300  to  350  diameters.  («')  East 
transit  circle,  by  IiiorGiiTON  »S:  Simms;  diiuneter  of  circles,  IS  inches; 
divided  to  5';  each  circle  read  by  4  microscopes  to  0.2"}  aperture  of 
objective,  4\  inches. 

{h)  Meridian  tranait  instrumcntH  :  One  made  by  Uerest,  of  Pulkowa; 
aperture,  inches;  nnignifying  power,  up  to  1*00  diameters,  {h') 
Larfje  photometer,  mounted  iu  the  meridiau,  for  compariug  images  of 
stars  during  transit 

(c)  Equatorial  instruments  :  One  made  by  Merz  ;  ai)erture  of  object- 
ive, 15  inches;  magnifying  ])owers  of  eye-jjieees,  100  to  2,000.  ((/) 
West  e(|uatorial,  by  Alvan  Claiik  &  Sons;  aperture,  5|  inches. 

{d)  K'<2)cctro8og^es :  Three,  described  in  vol.  viii  of  tlie  Annals  of  the 
Observatory. 

{e)  Photometers  and  other  suhsidiarif  apparatus :  One  ZuLLN£a  pliO* 
toiiieter,  and  several  photometers  of  other  kinds. 

(/)  Chronographs  :  Two  spring  govtrnors,  by  W.  BoiiD  &  Son  j  one 
small  barrel  chronograiili. 

{(i)  Clocls :  One  mean  time;  maker,  Bond,  304  j  one  sidereal;  makers^ 
Feodsham,  1327 ;  Bond,  312. 
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(/*)  Chronometers:  Two  sidereal;  makers,  Fijodsiiam,  3451  j  BONJ), 
230  J  one  tlierriioinetrie  dironorneter,  Fiiodsiiam,  34L'4. 

(/)  MkceUaneous :  Comet-seeker  anil  other  small  telescopes  ami  ap- 
paratus. 

Gambridoepobt,  Massachusetts. 

Privait  Obiertatary, 

Lonpritndc  fioin  W;isliinj]rton,  tl'.V"  lO*  E.  (jipprosiiuately). 
Latitude,  IL*^  '2V  5(1"  X.  (approximately). 
Director:  E.  F.  Sawyek. 

Ghioaoo,  Illinois. 

Dearborn  Obfterra tory. 

Longitude  fioin  Wasliiiigton,  42"  14.6»»  W. 

LatitmIe,4I  '  r»<i'  I"  IJ. 

JHrectors:  T.  U.  Satfobd,  18G5. 

Eli  AS  CoLBBRT,  1874. 
G.  W.  UoUGH,  1879. 

Annexed  to  tbe  oniverBity.  Founded  by  snbsoription  in  1822. 

Instruments: 

{a)  MeHdkmdrde:  Makers,  Repsold  &  Son;  diameter  of  circle,  40 
inches;  divided  to  2*;  read  by  4  microscopes  to  0.1";  aperture  of  object- 
ire,  6  inches ;  for  observations  of  the  sun,  aperture  employed,  3  inches. 

(c)  Equatorial  instrument :  ^lakers,  AiVAN  Glark  &  Sons  ;  aperture 
of  objective,  ISA  inches ;  magnifying  powers  of  eye-pieces,  positive,  120, 
190,  287,  385,  900;  negative,  135,  225,  450,  900. 

(f)  Chrouofjrapli :  G.  W.  ITouCfll;  cylinder  recording. 

iff)  Clods:  One  nn';ni  tiinc;  makers,  IIoavakd  tS:  Co.;  Gkauam  es- 
ca]>enient,  mercury  pendulum  ;  one  sidereal ;  makers,  Ciiauli:s  GuRT- 
NER  •S:  Co..  London  ;  GnAiiAM  escapement,  mi'renry  pendulum. 

{Ii)  Chrouometrf :  Sidereal;  makers,  Bond  Son. 

(/)  Miscellaneous:  tSigual  mean  time  clock  for  transmitting  time  sig> 
nals. 

Cincinnati,  Ohio. 
Cincinnati  Observatory.  (See  Mount  LookouU) 

Glintox,  New  York. 

Litchfield  Observatory  of  Uamilton  College, 

Longitude  from  Washington,  a°>  34.05*  £.  ^ 
Latitude,  43°  y  17"  N. 
Authority  for  longitude  and  latitude:  Longitude  telegraphically  de- 
termined from  Gambridge,  Mass.  Latitude  by  stars  in  prime 
vertical. 
Director:  C.  W.  F.  Peters. 
Ioundo4  in  1852  by  subscription;  comx)letcd  in  1855;  central  edillce 
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with  wings  east  and  west  Forty-two  planetoids  have  been  discovered 
here. 

Instruments  : 

{b)  Meridian  transit  instrument:  Maker,  W,  VViiEDEMANN,  Washing- 
ton, I).  (  :  aperture  2^  iuebcs;  magnifying  power,  —  diameters. 

(c)  J JiHdtorial  instrument :  One  made  by  SPENCER  &  EaI^ON;  aper- 
ture of  objective,  13^  inches;  magnifying  powers  of  eye-pieces,  80  to 
IGOO.  {&)  One  bySTEiNHEiL  Sons;  apertnre,  4  inches.  {&*)  One  by 
Hugo  Schroder  ;  apertnre,  5  inches. 

(d)  Spectroscope :  One  direct  vision  6  prisms ;  attached  to  the  4-inch 
Stbinheil  refractor. 

if)  Chronograph :  By  Wv.  Bond  &  Son,  Boston,  Mass. 
(ff)  Cloeke:  Mean  time;  makers,  Wm.  Bond  &  Son. 
(h)  Chronometer :  Sidereal ;  makers,  Wm.  Bond  &  Son. 

• 

OoLUMiiTA,  Missouri. 

The  Laws  Observatory,  University  of  the  State  of  Missouri. 

Loii^ritiuU'  from  Wasbinj;tOD,  1**  1"  VV\ 
Latitude,  .'iS'^  r>{\'  ol.r/'  N. 

Authority  foi  lougitude  and  latitude:  Joseph  Ficelin  and  Thomas 

J.  LOWRY. 

Director :  Joseph  Ficexin. 

Daring  February  and  March,  1880,  the  old  observatory  building, 
which  stood  a  few  feet  west  of  the  main  university  edifice,  was  moved 
and  enlarged.  It  now  stands  on  the  beantifal  eminence  in  the  campus 
near  the  chalybeate  spring.  The  meridian  line  of  each  pier  now  passes 
between  the  university  building  and  the  president's  mansion.  In  this 
position  a  good  horizon  is  secured.  In  the  old  position  the  horizon  was 
obstructed  on  the  north  by  the  scientific  building,  and  on  the  east  by 
the  university  building. 

The  old  dome  was  found  to  be  top  small  for  the  equatorial  recently  pur- 
chased, and  a  brick  addition  was  made  at  the  east  end  for  the  accom- 
modatlan  of  this  instrument  The  whole  building  is  63  feet  long  fkom 
east  to  west,  and  fh>nts  east. 

The  present  greatly  improved  condition  of  the  observatory  is  due  to 
the  liberality  of  the  president,  Dr.  S.  S.  Laws,  who,  for  the  advance- 
ment of  astronomical  science,  has  given  to  the  university  more  than 
$2,000,  in  order  to  procaiethe  telescope  and  put  it  in  complete  working 
order,  and  to  move  and  enlarge  the  observatory  building. 

Instruments  : 

{a)  Meridian  circle :  One;  maker,  Brunnek,  of  Paris;  diameter  of 
circle,  10^  inches;  divided  to  5' ;  read  by  two  microscopes  to  :V' ;  aper- 
ture of  objective,  2/,  inches ;  tor  observatious  of  the  sun,  aperture 
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employed,  2/^  inches }  magDiQriDg  power  ordinarily  employed,  60  diam- 
eters. 

(c)  Equatorial  inatruments:  One  made  by  Henry  Frrz,  of  New  York ; 
apertnre  of  objective^  4^  inches ;  magnifying  powers  of  eye-pieces,  30 
to  240  i  one  made  by  Mbrz  &  Son,  of  Munich ;  apertnre  of  objective, 
7}  inches;  magnifying  powers  of  eye-pieces,  80  to  1018.  This  instm- 
ment  is  fiunished  with  a  micrometer,  reflecting  prisms  and  sun-shades. 
It  is  driven  by  clock-work.  The  honr  circle  is  10  inches  in  diameter. 
It  is  graduated  on  silver  to  single  minutes,  and  read  by  two  verniers 
to  4  seconds  of  time.  The  declination  drde  is  15  inches  in  diameter. 
It  is  graduated  on  stiver  to  10  minutes,  and  read  by  two  verniers  to  10 
seconds  of  arc  The  finder  was  made  by  Alvan  Clark  &  Sons,  of 
Gambridgeport,  Mass.  It  has  an  aperture  of  1}  inches  and  afocal  length 
of  17^  inches. 

(g)  Clocks:  One  mean  time;  maker,  BiGOS,  of  Philadelphia:  one 
sidereal ;  makers,  Gregg  &  Bupp,  of  Kew  York. 

(>)  Miscellaneous:  Theinstrnmentalequipmentincludesalsoasextant 
made  by  B.  &  G.  W.  Bltjnt,  of  New  York ;  the  arc  is  graduated  on 
silver,  and  reads  by  a  vernier  and  miscroscope  to  10  seconds.  An  alt- 
azimath  instnimeDt,  made  by  £.  &  G.  W.  BLUNT;  it  has  an  aperture 
of  2^  inches ;  the  circles  are  12  inches  in  diameter  and  graduated  to  10 
niiijutes ;  the  horizontal  circle  has  four  verniers  with  microscopes  and 
the  vertical  circle  two,  and  each  reads  to  10  seconds.  A  Transit  theodo- 
lite, made  by  Geegg     Kurr,  of  New  York. 

Columbus,  Ouio. 

Private  Observatory. 

Longitude  from  Washington,  23™  54*  W. 
Latitude,  40°  0'  1.5"  N. 

Authority  for  longitude  and  latitude:  U.  S.  Coast  8urvcy  for  State- 
House  dome,  2  miles  distant. 
Direotor:  B.  W.  MgFarlamd. 
Instruments: 

(c)  Equatorial  insfntment:  Makers,  ALVAN  Clabk  &  SoNS;  aper- 
ture of  objective,  5  iuches. 
{g)  Clock:  Mean  time ;  makers,  Parkinson  &  Fbodsham. 

Crete,  J^ehua^^ka. 

Bosiccll  Ohscrvatorij  of  Dome  College. 

Longitude  firom  Washington,  . 

Latitude,  — . 
Director :  * 
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Dubuque,  Iowa. 

Dubuque  Observatory, 

LoDgitade  rrom  WashiDgton,  64"  27.61*  W. 
Latitade,  42©  29'  38"  N. 

Authority  for  loogitade  and  latitade:  Boandary  line  between  the 
States  of  Illinois  and  Wisconsin,  projected  throngb  the  city  of 
Dnbnqae;  and  telegraphic  record  of  star  transits  at  Ann 
Arbor  and  Dnbnque. 

Director:  AsA  Horb,  M.  D.  Under  the  snpervision  of  Prof.  J.  0. 
Watson,  in  1865. 

INSTBUUBNTS: 

(6)  Meridian  tranHt  imtrumewt :  Maker,  Wh.  WObdemann,  Wash- 

iugtoii,  D.  0.  Aperture,  1 J  inches;  mag^nifyingr  power  sufficient  to  note 
time  by  stars  of  the  10th  magnitude.  Finding  circle,  4i  iucbes  diam- 
eter, reading  by  verniers  and  lenses  to  half  a  minute  of  arc.  The  pier 
extends  17  feet  into  the  gronnd,  through  clay  to  gravel ;  it  is  7  feet  6 
inches  diameter  at  base,  3  feet  at  top,  which  is  4  feet  above  the  surface; 
is  surrounded  by  a  brick  wall,  8  inches  from  the  stone  shaft,  the  space 
hetwecii  (;it  the.  surface  of  the  ground)  being  stui5cd  with  oakum.  The 
Y's  rest  on  tliiu  brass  i>ui)i)orts  on  the  top  stone  pillars ^  instead  of  the 
iron  frame  which  acme  with  tlie  instrument. 

{g)  Clod::  Mean  time;  makers,  Howard  »fc  Co.,  Uoston.  Tower 
clock,  reliable  to  less  than  a  second  a  day  through  all  extremes  of  tem- 
perature. 

{h)  Chronometer:  Meantime;  maker, K.ZniMEEMAN, Liverpool, Eng- 
land. 

Due  West,  South  Carolina. 

Aslrommieal  OhBervaiory  ofErMne  College, 

Lon^j^it ude  from  ^Vashingtou,  . 

Latiludc,  

Director :  Kev.  W.  M.  Grier,  D.  D. 

Easton,  Pennsylvania. 

Xm  Fayette  College  Obeervatory. 

Longitude  from  Greenwich,  ■. 

Latitude,  , 

Director:  . 

Elizabeth,  New  Jbbsbt. 

Observatory, 

Longitude  from  Washington,  11»  22.2*  E.  * 
Latitude,  40^  iSy  19" 

Authority  for  latitude  and  longitude:  United  States  Coast  Survey. 
Director:  Ghablbs  'W.  Plybb. 
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Instruments: 

{b)  Meridhm  tranfiit  insd  tfmcnt:  Makers,  John  Bliss  &  SonS,  New 
York;  aperture,  1  inch;  nuignifviu;^  ))()\ver.  10  diameters. 

(c)  Equatorial  instrument :  Maker,  Henry  G.  Fitz;  ai)ertare  of  ob- 
jective,  64  inches.  2^ine  eye-pieces,  from  50  to  630. 

FOBDHAM,  2sEW  YOEK. 

Private  Ohseirvatory. 

Longitade  from  WasbingtOD,  12^  40.47"  E. 
Latitude,  40©  52'  31.3"  N. 

Aathority  for  longitude  and  latitude :  Coast  Survey  map  of  1SG3  and 
American  Ephemeris,  1879,  assuming  the  longitiule  and  lati- 
tnde  of  New  York,  given  in  the  Ephemeris,  to  be  that  of  the 
city  balL 

Director :  William  Meieleham. 

Obserratoiy  removed  to  BiverddU,  New  Twh. 

Fort  Dodge,  Iowa. 
Private  Oheervatory, 

f 

Longitude  from  WavSbingtou,  P  8™  6*  W. 
Latitude,  42°  30'  X. 

Authority  lor  longitude  and  latitnde:  F.  1Ies3. 
J}irector:  F.  IIp:ss. 

Instruments: 

(&)  Meridian  transit  inettument:  Makers,  J.  Brown  &  Son,  New 
York;  aperture,!  inch;  magnifying  power,  10^  diameters,  with  hori- 
zontal and  vertical  circle,  each  reading  to  1. 

(c)  Equatorial  vMtrumeiU:  Aperture  of  objective,  2g  inches;  for  ob- 
Bervations  of  the  sun,  aperture  employed,  2|  inches;  magnifying  power 
ordinarily  employed,  50  diameters. 

{g)  Clock:  Mean  time;  maker,  G.  M.  Wheelee,  Elgin,  111. 

(t)  Mieceilaneous:  One  TROuaHTON  sextant  and  artificial  horizoD. 

Georgetown,  District  of  Columbia. 

Observatory  of  Georgetown  College. 

* 

Longitude  from  Washington,  6.2*  W. 
Latitude,  38©  64'  26.07"  K. 
Direeton:  Jambs  Gublet,  8.  J. 

John  G.  Hagen,  8.  J. 

The  observatory  was  ready  lor  use  011  Jaiman  1, 1810,  and  was  built 
by  means  of  a  donation  of  the  £ev.  Meredith  Jenkins,  of  Baltimore. 
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HiscellaneocB  obaervatioDS  were  made  first  to  determine  the  latitade 
and  loogitade  with  great  accuracy.  It  is  now  used  principally  for  in- 
stmction. 

The  plan  of  this  observatory  was  made  and  the  first  instrument 
ordered  in  the  year  1841.  The  excavations  for  the  building  were 
oommenoed  in  1843,  and  three  years  later  observations  began.  The 
building  is  situated  on  a  hill,  northwest  of  the  college,  commanding  a 
free  horizon.  It  is  60  feet  long  by  30  feet  wide,  comprising  two  wings 
on  the  east  and  west  sides,  and  two  rooms  in  the  middle,  viz:  The 
dock-room  and  library,  besides  cellar  and  dome. 

The  west  wing  has  a  transit  instrument  by  Ebtbl  &  Son,  7  feet  long 
and  4^  inches  aperture ;  the  east  wing  a  meridian  circle  by  Trouohton 
ft  SIMMS,  reading  to  firaetions  of  a  second  by  four  microscopes,  with  an 
object-glass  of  4  inches  clear  aperture.  The  equatorial  was  idso  made 
by  Tbouohtoh  &  Simms,  has  4.8  inches  aperture  with  powers  firom 
25  to  400,  clockwork  and  micrometer,  strong  mounting  and  large  cirdes. 
The  dome  measures  20  feet  in  diameter,  and  was  intended  for  an  8-ineh 
equatorial,  which  had  been  ordered  in  Paris,  but  had  to  be  replaced  by 
the  present  one.  Two  sidereal  cloclcs,  origi6a1Iy  mounted  in  the  east 
and  west  wings,  and  a  meantime  chronometer  by  Molyneaux,  of  Lon- 
don, a  universal  instrument  by  Ebtel  &  Son,  a  reflecting  circle  by 
Tboughton  &  SIMMS,  and  two  3*inch  telescopes  completed  the  original 
OQtfit  of  the  observatory,  which,  together  with  the  building,  cost  about 
$13,000,  a  small  sum  compared  to  the  prices  of  the  present  day.  The 
expenses  were  defrayed  for  the  most  part  by  a  donation  of  the  Kev. 
Thomas  Meredith  Jenkins,  S.  J.,  of  Baltimore. 

The  building  of  the  observatory  and  the  mounting  of  the  instruments 
was  superintended  by  the  first  director,  James  Curley,  S.  J.  The 
geographical  position  was  determined  In  liini  in  184G,  the  lon^^itude  by 
corresponding^  observations  of  moon-culminations  at  rieor<;cto\vn  and 
Greenwich,  the  latitude  by  upper  aud  lower  cuhuiuaLious  of  circum- 
polar  stars. 

The  revolution  of  1847  brought  several  Italian  professors  to  George- 
town, among  whom  were  1)E  Vico,  tSECCni,  and  Sestini.  The  former 
had  to  leave  a  few  weeks  later  for  London  on  some  important  business, 
where  he  died  of  typhoid-fever  on  November  15,  1848,  only  forty-three 
years  of  age;  but  the  gold  medal  is  still  j)reserved  here,  which  ho 
received  from  the  King  of  Denmark  for  his  discovery  of  six  comets  (I, 
1844;  11,  1847;  I,  V,  VI,  IX,  184G)  while  director  of  the  observatory 
at  the  Roman  College.  IIo  was  a  member  of  the  iioyal  Astronomical 
Society  of  London. 

F.  Secciii,  then  thirty  years  of  age,  taught  phy  sics  for  one  year  and 
then  returned  to  Ivomo  to  enter  upon  his  career  in  pliysical  astronomy, 
but  his  first  interest  in  this  study  dates  from  the  observatious  he  made 
with  F.  CiiRLEY  at  Georgetown. 

F.  SssTiNi  began  observations  of  star-colors  in  1849,  tbo  manuscript 
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of  which  is  preserved  in  the  library  of  the  observatory.  The  list  of 
his  stars  was  taken  ftom  Baily's  Oatalogae,  and  is  the  same  which 
he  had  observed  at  Borne.  The  result  was  that  in  general  there  is  no 
difference  in  color  observed  in  Italy  and  in  onr  sky.  In  1850  he  made 
drawings  of  snn-spots  ftom  September  20  till  November  6,  missing  only 
six  days  ont  of  forty-eight  The  drawings  were  lithographed  and,  to- 
gether with  a  jonmal  and  preface,  published  in  the  appendix  of  the 
Washington  Astronomical  Observations  for  1847.  A  duplicate  set  of 
copies  is  still  in  the  library  of  the  observatory'. 

In  1862  a  quarto  volume  of  215  pages,  containiDg  a  description  of  the 
observatory,  with  eight  plates  and  reduction  tables  for  time  obeerva* 
tioDs,  was  published  and  distributed  by  the  director.  That  nothing 
more  has  appeared  from  his  pen  finds  sntBcient  explanation  in  the 
facts  that  he  considered  the  observatory  mainly  as  a  means  of  educa- 
tion, and  that  he  is  now  in  the  venerable  age  of  ninety-threo  years. 

As  the  centennial  celebration  of  the  foundation  of  the  college  drew 
near,  the  regents  of  the  university  placed  the  observatory  in  charge  of 
a  younger  director  and  p^t  a  liberal  allowance  at  bis  disposal.  Almost 
a  thousand  dollars  were  expeiuled  for  repairs  of  the  building,  drying 
and  warming  the  cellar,  rooting,  painting,  and  so  on.  The  problem  of 
revolving  the  heavy  dome  was  successfully  solved  by  Mr.  Gakdnek,  of 
the  Naval  Observatory.  A  spring  which  allows  the  vertical  shaft  of 
the  geai  ing  a  horizontal  play  of  1  inch,  >o  as  to  liecp  the  pinion  ab 
ways  in  contact  with  the  rack,  audalarge  (vertical)  steering  wheel,  with 
handles,  enable  a  strong  man  to  turn  the  dome  half  round  in  two  minutes. 

Nearly  another  thousand  dollars  were  spent  on  old  and  new  instru- 
ments. The  ecjuatorial  received  a  helioscope,  one  of  llu;  3-inch  glasses 
was  changed  into  a  portable  equatorial,  witii  circles,  the  other  into  a 
comet-seeker;  the  clocks  were  cleaned  and  mounted  in  double  glass 
cases  on  the  large  e(iuatoi  ial  pier,  one  running  on  sidereal  the  other  on 
mean  time,  both  i)rovided  with  the  Gardner  spring  contact,  and  a  new 
chronograph  by  Fautii  «S:  Co.,  of  Washington,  placed  between  them. 
A  triple  electric-wire  system  is  now  being  run  to  the  switch  board  in  the 
clock-room,  one  making  connection  with  the  U.  S.  Naval  Observatory, 
another  connecting  clocks  and  observing  keys  with  the  chronograph, 
and  a  third  giving  incandescent  illumination  to  the  iiehl  and  reading 
microsco]»es  of  the  equatorial  and  transit  instruments.  The  arrange- 
ment of  the  switch-board  has  been  made  by  Mr.  Willia:m  C.  Winlock, 
assistant  observer  at  the  U.  S.  Xaval  Observatory,  and  is  the  same  as 
ill  th(i  observatories  of  Harvard  College  and  Mount  Hamilton,  Cal. 

The  transit  instrument  and  meridian  circle  are  still  awaiting  a  thor- 
ough examination,  and  piers  will  have  to  be  built  for  the  smaller  iustru- 
nients  and  for  eollinnitors. 

The  equatorial  is  the  only  instrument  now  ready  for  use,  and  will  bo 
mainly  employed  for  variable  star  work.  All  the  known  variables,  from 
the  equator  down  to  the  horizon,  have  been  put  on  the  observiug  list. 
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while  the  jiortlierii  sky  is  left  to  the  care  of  more  northern  observatories. 
Star  oeciiltations  and  comets  will  be  taken  in  occasionally.  If  the  staff 
of  the  observatory  be  raised,  as  is  hoped,  to  three  rej^ular  observers  and 
one  tiervant,  the  establishment  will  be  able  to  produce  useful  results. 

Glasgow,  Missoubi. 

Morriion  Olnervatory. 

Longitude  from  Washington,     3"  6.93*  W. 
Latitude,  39^  IC  10.75"  N. 

Aatbority  for  longitude :  Exchange  of  clock-signals  with  the  Naval  Ob- 
servatory in  Jane  and  July,  1879,  five  nights;  latitude,  from 
circumpolar  stars  observed  on  meridian  oucle. 

Director:  C. W.  Pbitghett. 

The  obserratory  was  founded,  1875-^76,  by  the  liberality  of  Miss  Bee* 
XN JOB  MoBBisoN,  of  Saint  Louis. 

Instruments  : 

{a)  Meridian  circle :  One;  makers,  Tuoughton  cS:  Snms  ;  diameter 
of  circles,  2i  inches;  divided  to  5';  read  by  4  microscoi>es  to  I"  j  aper- 
liiie  of  objective,  (>  inches ;  for  observations  of  the  snn,  apertnre  em- 
ployed, 4  inches  ;  magnifying  power  ordinarily  employed,  200  diameters. 

(c)  Equatorial  instninient :  ^lakt  rs,  Alvan  Ci.ARK  Sons;  apertnro 
of  obji^ctive,       inches  ;  magnifying  powers  of  eye-pieces,  oO  lo  1,200. 

(J')  Chronograph  :  One.  * 

{g)  Clock :  Sidereal ;  maker,  Charles  Frodsham,  London. 

[h)  Chro)i(i)iu  tcr  :  Sidereal;  maker,  T.  S.  &  J.  D.  Negus,  I^ew  York. 

(i)  Miscellaneous :  Alt  azimuth,  by  L.  P.  Oasella,  Loudon;  comet- 
seeker,  by  Alvaa'  Clark  &  Sons. 

Greencastle,  Indiana, 

MeKim  Observatory  o/De  Pauw  University, 

Longitude  from  Washington,  U'"  17.91"  W. 
Latitude.  ;«P  ;?7'  X. 
Director:  J.  T.  D.  John. 

Hakoyeb,  New  IlAMPsniEE. 

iShaiineh  Observatory  of  Dartmouth  College. 

Longitude  from  Washinjjton,  19"  &56*  E. 
Latitude,  43^  42'  15.2"  X. 

Anthority  for  longitude  and  latitude,  Prof.  C.  A.  Young. 

Directors :  0.  A.  YouNa,  1853. 

Ghables  F.  Ehbbson,  1878. 

Foanded  in  1853  throngh  the  liberality  of  Dr.  G.  S.  Siiattuck.  Con- 
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sists  of  a  west  rotuiula  and  three  additions.    It  has  double  brick  walls 
and  an  air  chamber  with  a  spaco  of  C  inches  (0.15"")  between  the  walls 
Instruments  : 

(a)  Meridian  circle:  ^fakers,  TBOuaHTON  &  BUOSS}  diameter  of 
cirde,  30  inches;  divided  to  read  by  reading  microscopes  to  1',  and 
micrometers  to  single  seconds;  apcrtare  of  objective,  4 inches ;  mag- 
nifying  power  ordinarily  employed,  120  diameters. 

(0)  Equatorial  instrument:  Makers,  Alyan  Glare  &  SoNS;  aper- 
ture of  objective,  9.25  inches;  magnifying  powers  of  eye-pieces,  100  to 
1,200,  20  in  namber. 

((/)  Spectroscopes:  Large  9-prisra  Clark  spectroscope;  seven  prism, 
doable  acting  (equivalent  to  13  prisms),  fitting  equatorial  mentioned 
above. 

(/)  Chronograph:  Bond's  spring  governor. 

{g)  CUx^:  One  mean  time :  makers,  TTtzschnbideb  &  Fraubnhofbr  ; 
connected  with  chronograph ;  one  sidereal;  makers,  Utzsohnbibeb  & 
Mahleb,  of  Munich;  connected  with  chronograph. 

(1)  MisceUanooiu :  Comet-seeker,  aperture  3.6  inches,  mounted  on 
large  tripod;  small  portable  telescope,  aperture 3  inches;  senith  sector, 
loaned  by  Coast  Survey,  aperture  4  inches ;  full  set  of  common  meteoro- 
logical apparatus,  including  a  recording  barometer ;  sextant  by  Habdt, 
of  London. 

HASTines,  New  Yobk. 

rricate  Observatory, 

Longitude  from  Washington,  12"  42.7*  E. 
Latitude,  40o  Gld^  25"  N. 

Authority  for  longitude  and  latitude,  U.  S.  Coast  Survey. 
Director :  Hbmby  Dbapbb. 

Instruments  : 

(6)  McridUui  tramsit  in.strHment :  Makers,  JStackpole  &  Brotuee; 
api'iture,  2  iucbos;  inaj^iiiiying  power,  45  diameters. 

{(•)  Equatorial  in.strumcnts :  One  ri'llector,  2S  inches  aperture,  made 
by  Henry  Draper;  {&)  one  relVactor,  11  inches  aiMjrture,  by  Alvan 
Clark  &  Sons,  witli  photographic  corrector. 

{d)  Spectroscopes :  One  diftraction,  1  stellar  photographic,  1  automatic, 
etc. 

(/*)  Chronograph  :  One  made  by  Uenry  DRAPER. 

{g)  ClocJc :  One  mean  time ;  maker,  Howard. 

{h)  Chronometers:  One  mean  timej  maker,  iSEGU^i:  one  sidereal; 

maker,  Negus. 

(t)  Miscellaneous:  Altitude  and  azimuth  retiector  of  lo^  iucheii  aper- 
ture. 


Digitized  by  Gopgle 


ASTRONOMICAL  OBSEBVATOKIES. 


383 


liAVEKFOBD  COLLEGE,  PENNSYLVANIA. 

EaverfoTd  College  Ohiervatorff,  . 

Loii^iitmlt'  lioin  Wasbiugtou,  G"  59.33»  E, 
Latitude,  40^  U' 

Authority  for  longitude  and  latitude:  Observations  on  moon,  culminat- 
ing stais,  and  with  transit  in  the  priuie  vertical  in  the  years 
]  854-'5 J.  [T  he  triaugulatioDs  Irooi  U.  S.  Coast  Survej-  stations 
give : 

Longitude,  7'"  0.47"  E. 
Latitude,  40°  0'  49.73"  N. 

DirecUtr:  ISAAO  Shabpless. 
Inbtbumbnts: 

(a)  Meridian  circle:  Que ;  diameter  of  circles,  26  inches;  divided  to 

read  by  4  microscopes  to  2** ;  aiiertnre  of  objective,  4  inches, 
(c)  Equatorial  instrumeKt:  Makers,  Henbt  Fitz,  re- worked  by  Clabk; 
apertnre  of  objective,  8}  inches;  magnifying  powers  of  eye-pieces,  60  to 

m. 

{J)  CJironograph :  BOND'S  magnetic 

{g )  Cloeles :  One  Hidereal ;  maker,  Lxjkens  :  one  sidereal ;  maker,  Hab- 
peb  ;  mercurial  compensation. 

(i)  Zenith  instrument :  Aperture,  inches;  rejuvenated  by  FAUxn  & 
Co.,  and  to  be  set  np  as  soon  as  addition  is  bailt  to  observatory,  to  de- 
termine oor  latitude. 

Hudson,  Ohio. 
Hudwn  Observatory, 

Longitude  from  Washingtou,  17™  32.06*  W. 

Latitude,  lio  11'  N. 

Authority  for  longitude  and  latitude:  Prof.  EliAS  Loomis,  LL.  D. 
Director:  Cuakles  J.  bmin. 
Instruments: 

(a)  Meridian  circle :  One;  maker,  SiMMS,  of  London;  diameter  of  cir- 
cles, 18  inches;  divided  to  5';  read  by  3  microscopes  to  T' ;  aperture  of 
ohjective,  3  inches. 

Equatorial  instrument :  One;  maker,  SiMMS;  aperture  of  objective,  4 
inches ;  magnifying  powers  of  eye  pieces,  50,  100,  150,  250,  350. 

Clock:  Sidereal }  maker,  Mouneux;  mercurial  pendulum. 

Iowa  City,  Iowa. 

Private  Observatory. 

Longitude  from  Washingtou,  o7"'  52.5'  W. 
•  Latitude,  41  ^  30'  8"  N. 
Director :  0.  W.  Ibish. 
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Instruments  : 

^  {h)  Meridian  transit  instrument :  A  small  one  made  by  the  director 
himself;  aperture,  one  inch;  magnifying  power,  11  diameters. 

(c)  Equatorial  instrvvient:  Maker,  ("ukvalikr,  Paris;  aperture  of 
objective,  4  inches;  ma<?nifying  jiowtrs  of  eye  pieces, 25  to  300. 

(/)  Chronograph  :  A  Morse  register. 

{<j)  Clock:  One  mean  time;  beating  three  quarter  seconds  j  of  German 
make. 

Jbeset  Gitt,  Kew  Jersey. 

l*rivate  Observatory. 

Longitude  from  Wasliiiigton,  11'  IS.-I'J*  IC. 
Latitude,  4(P  4.!'  oO.'M)"  N. 
^Director:  IIenuy  IIauuison. 

InSTUUMENTS': 

Equatorial :  Refractor,  new,  l»y  JoilN  Byrne;  ai)erturo,  4^  inches; 
focal  length,  30  inches;  power  of  eye  i)ic<cs  (with  insertion  uI'Baklow 
lens)  from  20  to  400  ;  1  iiouGHXON  position  iilar  micrometer;  apparatus 
for  projecting  solar  image. 

Spectroscope  :  With  view  telescope  and  collimator  cabinet;  leugtb,  7 
inches  ;  Kutherfurd  diffraction  grating  ^  by  1  inch. 

Clock:  sidereal;  Thomas. 

Lansing,  ^Iichigan. 

State  Agricultural  College  Observatory, 

Loogitnde  from  WashiDgtOD,  29"*  44*  VV. 
Latitude,  42o  43'  54"  K. 
Director:  B.  0.  Cabpenteb. 

The  oboervBtoiy  Is  ratber  for  instrnctioii  than  investigatioD. 

Lawbekc^,  Eaksas. 

Observatory  of  the  Kansas  iytate  University. 

Longitude  from  Washington,     12"^'  47.9"  W. 
Latitude,  38o  57'  LV  N. 

Authority  for  longitu<lc  and  latitiulc:  Viikd  W.  Lradwell,  late  pro- 
fessor of  astronomy,  Kansas  State  University. 
Director  :  IL  J.  S.  Sm n  u. 

Instrtments:  ^ 
(&)  Meridian  transit  instrument :  Makers,  Stackpolb  Bbos.  ;  aper- 
ture, 2\  inches. 

{g)  Clods:  One  mean  time;  makers,  K.  ITowakd  \'  Co.,  Boston 
(medium):  one  sidereal^  maker,  Bbogkba24K^,  Loudon  (old). 
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(k)  Chronomefer:  Sidereal;  mafcerSyT.  S.  &  J.  D.  Negus,  New  York 
(good). 

(•)  Miscellaneous :  Seztaut,  by  Gahbbt  ;  cometseeker,  6-iuch  oljeet 
glass. 

LiNWooD,  Ohio. 

Private  Observatory. 

Loogitade  from  WasbiogtoD,  . 

Latitude,  . 

JHrecfor :  li.  H.  MoGlurb. 
Situated  about  one  mile  E.  by  S.  firom  Cincinnati  obserratoiy. 

INSTBUHBNTS : 

(c)  One  equatorial  silvered  glass  Newtonian  reflector.  Diameter  of 
the  concave  reflecting  objective,  5^  iucbes ;  magniO'iiij;  ])ower8  of  tbe 
eye  pic  ces,  60, 100,  and  200  diameters.  Tbe  mirror,  tube,  and  mounting 
all  constructed  by  Mr.  McClurb  bimself. 

Madison,  WisooNsm. 

The  Washburn  Observatory, 

Longitiule  Iroiii  Wasliiiigtou,  40"'  W. 
Lutituiie,       -1'  'Sa.l"  N. 

Authority  for  longitude,  and  latitude:  a  pier  of  tlit*  (Jiiited  {States 
Coast  and  tleodctic  Survey,  about  .")()()  fi-ct  tVoiii  tlie  observa- 
tory,  has  been  connected  by  a  ti iaii;.;nlation  \viti»  the  transit 
room,  aud  the  positiuu  giveu  rcferis  to  tbe  ceuter  of  the  trausit 
circle. 

IHi-ectors:  Edward  S.  Hoi-den,  1880. 

(iKORGE  C.  COMSTOCK,  1885. 

Instruments  : 

(a)  A  meridian  circle :  Maker,  liEPSCH.D  »S:  liROTTTER,  Ilanibur*:; 
diameter  of  circles,  about  30  inches;  divided  toL"  ;  read  by  4  niicioscopes 
to  1".  Aperture  of  obje(;tive,  4.8  inches  ;  for  observations  of  the  sun, 
aperture  employed,  — ^iucUes;  inagnifyiug  power  erdiuarily  employed, 
—  diameters. 

(6)  Meridian  trannit  inHtrument :  Makers,  Fautii  vS:  Co.,  Washinj^tou ; 
aperture,  3  inches;  mafjnifyin*;  power,  GO  and  1-0  diameter's;  two  12- 
inch  circles  divi<led  on  the  edges:  one  circle  to  10^',  the  otlier  for  set* 

tins  only.    The  tine  circle  has  a  level  for  latitude. 

(c)  Equatorial  inxtrument :  Makers,  Alvan  Clark  »S;  Sons  ;  aper- 
ture of  objective,  15i»  inches ;  magoifyiug  powers  of  eye-pieces,  115 
to  1200. 

(/)  Chronograph  :  A  chronograph  by  FautU  &  Co.,  with  a  couical 
peudulum. 

B.  Mis.  170 — 
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(g)  OUMiks :  One  mean  time ;  makers,  Seth  Thomas  Oloox  Com- 
pany :  one  sidereal ;  maker,  HoHWU,  of  Amsterdam. 

{h)  Ohranameters:  One  sidereal;  maker,  Bliss,  No.  2786 ;  one  side- 
real break-circnit,  Bliss,  ^o.  2791. 

Mount  Hamilton,  California. 

Lick  Observatory  of  the  Univemity  of  CaliJ'ormci, 

Longitude  ftom  Washiugtou,  2^  58"  W. 

Latitude  370  21'  3"  N. 

Director :  Edward  S.  IIolden,  1885. 

The  Lick  Obserratory  of  tiie  University  of  California  owes  its  origin 
to  the  bequest  of  the  late  Jambs  Liok,  of  California,  who  beqaeathed 
to  the  University  of  California  ^<a  telescope  of  greater  power  than  any 
yet  made."  As  the  site  of  his  observatory  he  selected  Hoont  Hamilton, 
in  the  Santa  Clara  Valley. 

The  following  description  of  the  establishment  of  the  observatory  is  . 
taken  fh>m  the  Scientific  American  (New  York),  March  17, 1888 : 

In  administering  their  trust  the  custodians  met  with  legal  obstacles 

aud  suits  Jnoiigbt  by  his  relatives.  These  delayed  the  carryin/j  out  of 
his  plans,  but  eventually  a  settlement  was  reaehed.  On  June  30,  1SS3, 
tlie  eorner  slone  of  the  ohservatory  to  which  this  article  is  devoted 
was  laid,  aud  to-day  the  work  is  i)ractic'ally  eouiplete.  Wheu  Mount 
Hamiltou  was  selected  as  the  site  for  the  Lick  Observatory,  in  order  to 
test  its  atmospheric  conditions  Prof.  8.  W.  Bubmham,  the  discoverer  of 
many  double  stars,  was  invited  to  observe  there  in  1879.  Owing  to  the 
dryness  of  the  air  aud  its  excellent  quality  for  astrououiical  work, 
his  G  inch  telescope  (l<  scribe(l  many  stars,  eatalo,<:ued  by  Prof.  Otto 
Struve  as  double,  into  trii>le  stars.  Mr.  Lick  died  lu  1870,  aud  the 
original  plans  for  the  observatory  were  determined  by  Capt.  Bighabo 
8.  Floyd,  president  of  the  trastees,  and  Mr.  T.  B.  Frassb,  superin- 
tendent of  constru(;tiou,  acting  nnder  the  advice  of  Prof.  Edward 
llOLDEN,  and  Prof.  Simon  Newcomb,  of  the  Naval  Observatory,  in 
Washington.  Many  noted  astronomers  have  been  interested  in  the 
work,  aud  this  will  proiial»ly  be  the  most  famous  observatory  in  the 
.  world.  It  owns  about  1,500  acres  of  land,  a  portion  of  whicli  wiU  event- 
ually be  made  into  a  public  park,  and  the  graded  road  of  26  miles  lead- 
ing to  the  summit  dl"  Mount  Haraillon  from  San  Jos6  may,  perhaps,  be- 
come a  direct  route  to  the  Yoseniitc  V^alley.  Since  1880,  when  the  work 
was  tirst  bcj^^in,  7,000  tons  of  rock  aud  earth  have  been  removed  to 
level  a  ijlateau  ui)on  whicli  the  buildings  stand.  They  are  constructed 
of  solid  masonry,  and  arc  of  simple  but  effective  architecture,  and  in- 
clude the  main  building,  287  feet  long,  containing  the  directors^  and 
secretary's  offices,  tlie  library,  clock-rooms,  etc,  with  the  large  dome 
at  its  southern  end  for  the  larj^e  telescope,  and  a  smaller  dome  for  the 
IL'-inch  equatorial  at  the  northwest  corner,  the  meridian  circle  house, 
the  transit  house,  the  ])hotof;rai)hic  laboratory,  aud  several  temporary 
wooden  workshops.  The  dwelling  house  of  the  astronomers,  03  by  60 
feet,  stands  below  the  summit  and  is  connected  with  the  plateau  by  • 
bridge.  The  surrounding  peaks  have  been  named  from  several  fi»mou5 
astronomers. 
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The  large  dome,  bailt  by  the  Union  Iron  Works,  of  San  Fraooisco,  in 
75  feet  in  diameter  and  its  moviug  parts  wt'x^U  lUO  tons.  It  revolves 
upou  wheels  which  riin  on  lK\r(liMi<Ml  stt'i  l  balls.  A  man  merely  pushing 
aprainst  it  can  move  the  entire  dome.  The  usual  motive  power  is  ob- 
Utined  from  a  water  engine  which  can  rotate  the  dome  300  degrees  iu 
less  than  nine  miuates.  Its  diameter  changes  one-half  ineh  in  the  ex- 
treme change  of  temperatnr«*,  and  its  tracis  is  given  a  smooth  and  oiled 
Murface  to  slide  upon.  The  observing  slit  is  9^  feet  wide,  and  the  pintle 
of  the  sliurtcr  is  j)lace<l  ('ceriitrically.  A  practi(;al  device  for  carrying 
the  observer  to  the  t\ve  piece  of  the  telescope,  which  at  times  is  farabove 
the  base  of  thedouie,  was  planned  by  Sir  Uowabd  (Ikubb,  of  Dublin. 
This  is  an  elevating  tioor  61)  feet  in  diameter,  Weigiiing  50,ooo  pounds, 
and  is  moved  up  and  down  tbroogh  a  spaee  of  16  feet.  It  is  highly 
probable  that  the  present  system  will  not  be  sufficiently  powerful  to 
raise  the  flooring  rapidly  enough,  but  in  this  event  the  hydraulic  syst<Mn 
rati  be  altered,  or  steam  or  electricity  substituted.  The  actual  speed 
required  can  only  be  determined  after  a  series  of  exx>erimeut4i  have 
been  made. 

The  dome  for  the  13-inoh  eqnatorial  is  25  feet  wide,  weighs  8  tons, 
and  its  observing  slit,  which  extends  beyond  the  zenith,  is  3  feet  wide. 
The  meridian-circle  house  is  4.)  l\v  3s  ttu-t.  Its  walls  are  double,  the 
outer  frame  of  <:alvani/cd  iron,  the  inner  one  of  Californiii  redwood. 
Between  these  is  an  air  spaee  -4  inches  wide,  which  encircles  the  build- 
ings. There  |S  also  an  air  space  above  the  ceiling,  which  oommnnicates 
with  the  room  and  with  the  air  spaces  of  the  walls,  and  on  the  west 
there  is  a  ventilating  tower  two  stories  iu  height,  which  connects  with 
the  room  of  the  meridian-transit  instrument.  Hy  these  means  the  tem- 
perature of  the  buihliri;;  is  kcj)t  the  sann^  asthat  of  tlie  extei  nal  air.  The 
transit  house,  adjoining  the  meridian-circle  house,  is  built  of  iron,  with  a 
wooden  lining,  and  is  arched  by  a  curved  shutter,  which  is  controlled 
by  levers,  planned  by  8ir  UoWABD  Obubb.  The  photographic  observ- 
atory, north  of  the  transit  house,  is  a  small  wooden  building,  with  brick 
foaudation.  The  tube  of  the  photohelioixraph  telescope  enters  this 
house,  and  a  brick  ]Mer  supports  the  photoheliograph.  A  room  ill  the  • 
second  lloor  of  the  main  building  is  also  htted  fur  photography  . 

The  large  telescope,  which  embodies  the  expressed  object  of  the 
i700,0()b  donation,  was  mounted  by  Warneb  &  SwASBY,  of  Cleveland. 
The  tube  is  nearly  cylindrical,  and  is  (>0  feet  in  length.  There  are  three 
linders.  (».  t.  and  ."5  inches  iu  aperture,  and  in  addition  to  these  the  12- 
inch  e<piatorial  can  be  (|nickly  attached,  as  a  j)ointer,  for  photographic 
work  if  the  controlled  driving  clock  does  not  work  satisfactorily.  The 
Ien8is36  inches  clear  aperture,  being  the  largest  object  glassin  the  world, 
and  has  a  678  iuch  focus.  The  flint  disk  was  obtained  from  F£lL,in  April, 
bSS'J,  and  after  nineteen  failures  the  crown-glass  disk  was  cast  success- 
fully in  September,  ISS.").  The  third  photogra])hic  crown  lens  was  pur- 
chased from  Fku.  in  IhSO,  and  broke  while  in  ihe  hands  of  the  Clarks. 
The  trustees  of  Yale  University  then  offered  their  27-iuch  flint  glass  to 
the  Lick  Observatory,  but  this  was  too  yellow,  and  in  1887  Mr.  Alvan 
G.  Clakk  bought  in  Paris,  froni  Fgil,  the  crown  glass  which  is  worked 
into  a  third  lens.  In  addition  to  its  mairnifying  power  and  its  perfect 
deliiiition,  i.  c,  neatness,  ac<  iiracy,  etc.,  this  telescope  has  great  liu'lit 
gathering  power,  and  stars  may  be  seen  through  it  which  are  thirty 
thoasand  times  taiuter  than  the  faintest  seen  by  the  naked  e.^e,  and  the 
moon  will  appear  nnder  the  same  conditions  as  if  it  were  seen  by  the 
naked  eje  at  about  tiOO  milea  from  the  earth. 

The  12-inch  retractor,  which  was  originally  made  for  Dr.  Il£N&Y 
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Draper's  i)riv;itc  observatory  at  ilastin«;s,  N.  Y.,  by  Alvan  Clark 
^:  Sons,  is  of  the  Hiiest  coiiHtnu'tioii.  The  object  <;l;iss  of  the  Gi-iiicli 
eciuatorial  was  also  made  by  the  Cr.ARics,  and  is  provicU'il  witli  a  port- 
able uioiuiting  made  by  Warner  &  JSwasev.  The  t  incli  coiuet  seeker, 
made  by  Alvan  Clabk  &  Sons,  h»8  a  focal  leugth  of  33  inches.  The 
rays  fall  on  a  retiecting  prism,  auil  are  bent  into  a  horizontal  plane. 
The  eye  of  the  observer,  moving  in  azimuth  while  the  telescope  is  in 
altitude,  can  cover  the  whole  sky.  The  motion  is  etVectud  by  turning  a 
crank.    Tliis  was  bon^jht  on  Professor  Newcomr's  reeoininendatiun. 

The  photohclioj^rapU  is  mounted  south  of  the  transit  house.  The 
transit  instrument  determines  the  axis  of  the  photoheliograph,  and  this 
is  also  used  as  a  collimator  for  the  transit.  The  G  inch  ItBPSOLD  merid- 
ian  circle  was  deliveretl  in  IS.St,  after  having  been  inspected  by  Pro- 
fessors  AUWKKS  ami  Iv urrj; of  liorlin.  The  declinoj^raph  w;is 
made  under  the  snper\ision  of  Dr.  JoilANN  Palisa,  of  N'icnna,  to  tit 
either  a  lli-iuch  or  a  G  inch  equatorial.  The  universal  instruuient  made 
by  Bepsold  consists  of  a  telescope  containiiif;  a  prism,  into  which  the 
rays  of  li^^ht  are  reflected.  Its  aperture  is  2.15  inch.  The  horizontal 
circle  rea<ls  by  two  microscopes  to  two  seconds,  and  the  circles  are  10 
inches  in  diainett  r.  Tins  is  a  perfect  fjeodetic  instrument,  and  together 
with  a  G-inch  etjuatorial  and  a  chrononieter  can  be  easily  packed  for 
astronomical  expeditious.  There  are  several  chronometers  made  by 
Negus,  and  a  thermometrio  chronometer  by  C.  Frodsham.  The  most 
important  of  the  minor  instruments  are  the  filar  micrometer  for  the 
3G  inch  telescope  by  Fautu  &  Co.,  the  duplex  micrometer  by  Gri  bb. 
and  a  star  spectroscope  made  by  1»rasiiear  Irom  designs  of  Mr. 
Keeler.  Plans  for  a  lai  ;;e  solar  s[)ectroscoi>e  are  bein;;  worked  out 
by  Professors  Holden  and  Langley.  The  other  instruments  are  a 
delicate  sphereometer  by  Fauth  &  Co. ;  resistance  coils ;  galvanome- 
ters; a  disk  photometer;  spectroscopes;  a  lever  trier  of  re  lined  con- 
struction ;  and  an  engine  for  measuring  |)hotographs,  scales,  etc.,  made  ' 

by  bTACKPOLE      L>ROS.,  from  designs  of  Professor  IlARKNESS. 

The  meteorological  instruments  are:  kSell-re;;isie!  in^  rain  gat i;^es, 
wind-gauges,  barometers,  and  a  number  of  therniometers.  There  is  a 
complete  set  of  a})paratus  for  registering  earthquakes,  ]>rovided  by  the 
Cambridge  Scientific  lustrument  Company,  cousistiug  of  a  horizontal 
seismograi)h  with  clock  and  driving  plate,  the  clock  being  started  by 
an  electric  contact  at  the  beuinnini;"  of  a  sliock,  and  the  two  rectangu- 
lar components  of  the  lion/diital  motion  tlien  registering  on  a  moving 
plate  J  a  vertical  seismograph  lo  register  vertical  motions  ou  a  dial 
plate:  a  duplex  pendulum  seismograph  to  give  independent  records  on 
a  dial  plate,  the  pencil  beiug  free  to  move  in  any  azimuth;  and  a  chro- 
nograph, which  is  set  in  motion  at  the  beginning  of  an  earthquake  and 
records  its  duration  upon  a  clock.  The  statl  of  the  observatory  con- 
sists of  Prof.  ICdwahi)  S.  Holden,  director  an«l  chief  astronomer; 
Samuel  W.  iii :rkha3i,  James  E.  Keeler,  Jou^  *M.  Sciiaererle. 
and  £dward  £.  Barnard,  assistant  astronomers;  and  O.  B.  Uill, 
secretary,  librarian,  and  occasional  observer. 

Early  in  lss(;,  Professor  IIOLDBN  made  contracts  with  the  Southern 
Pacific  ami  other  railroad  companies  for  supplying  time  from  the  ob- 
t^ei  vat<iiy  liy  automat  ic  electric  signals.  I'liis  regular  time  service,  of 
wliich  .Mr.  Keeler  has  ciiarge,  has  been  in  operation  since  January, 
1887.  A  gieixt  part  of  tlie  apparatus  used  in  this  service  forms  an  in- 
tegral part  of  the  observatory'K  equipment.  The  system  which  has 
thus  been  introduced  Las  been  of  great  service  to  that  particular  860- 
tiou  ol'  the  country,  as  well  us  to  the  railroad  compauics. 
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iDStraments  for  recording:  eiirtliqiiake  shocks  have  been  constructed 
by  a  company  in  San  Francisco,  and  are  sold  at  a  very  luw  tigure.  It 
is  designed  in  tbis  way  that  records  of  any  seismic  movements  shall  be 
procured  by  private  individuals  in  ditVcieiit  parts  of  tlie  State,  and 
plates  upon  which  the  movement  has  been  recorded  may  be  sent  to  the 
observatory,  where  a  record  will  be  kept  of  all  snch  data,  and  blae 
prints  will  be  made  of  the  diagrams  and  copies  of  this  sent  to  the  per- 
son  from  whom  the  plate  has  been  obtaine«i.  Although  this  is  quite 
independent  of  the  regular  work  of  the  observatory,  it  will  doubtless 
lead  to  the  aceumnlation  of  data  which  will  be  most  important  in  formu- 
lating statistics  for  future  use. 

The  great  telescoia.  has  been  mounted  for  several  weeks,  and  several 
satisfactory  tests  of  its  capacity  have  been  made.  It  was  first  directed 
to  tlie  sky  on  the  evening  of  January  3,  188S,  and  a  Ww  observations 
Mere  then  made  for  the  luirtial  adjustment  of  the  object-glass,  but  the 
observation  was  abhreviated  by  the  skies  becoming  clomly.  The  next 
observations  made  were  on  the  evening  of  the  7th.  Ou  this  occasion 
Saturn  was  observed,  and  Mr.  Keeleb,  who  condnoted  the  observa- 
tion, says  with  rai)ture  that  it  was  the  most  glorious  telescopic  spec- 
taele  ever  beheld.*^  llo  exclaims:  Not  oidy  was  he  shining  with  the 
brilliancy  due  to  tin*  great  size  of  the  objective,  but  the  uiiuutest details 
of  his  surface  were  viiiible  with  wonderful  distinctness." 

Mount  Lookout,  Ohio. 

Oindnnati  Obgervatorif. 

Longitade  fh>m  Washington,  29«  29.33"  W. 
Latitude,  diSP  8'  20"  N. 

Authority  for  longitude:  Washington  Observations  for  1877.  Appen- 
dix IT ;  for  latitude :  Preliminary  reduction  of  unpublished 
Observations. 

Directors:  O.  M.  MimiEi.,  1842. 

II.  Twit('iii:l,  1653. 
AV.  Davis,  1854. 
C.  Abbe,  1869. 
Oemond  Stone,  1875. 
n.  C.  Wilson,  1882. 

Founded  in  1^';42  through  tlie  efi'oits  of  Professor  Mitciikl. 

The  ground  \v;is  donated  by  Nicholas  LoNGWoimi.  IJcrnoved  in 
1873  to  new  building  erected  at  Mount  Lookout.  The  uewgrounds  were 
donated  by  John  Kilgoub. 

Instruments  : 

{h)  MeridiM  transit  imtrument :  Makers,  BuFF  and  BebgbB;  aper- 
ture, 3  inches ;  magnifying  power,  100  diameters. 

(c)  Equatorial  instruments :  One  made  by  UTZSCnNEiDEE  and  Frau- 
ENHOFER ;  finished  by  Merz  &i  MAHLER  ;  object-glass  refignrcd  by 
Alyan  Clark  &  Sons  ;  aperture  of  objective,  11,^  inches  j  magnifying 
powers  of  eye  pieces,  90  to  1  K)Q,  (c')  One  by  AlvanClAEK  &  SONS; 
aperture,  4  inches ;  magnifying  poT.er8, 15  to  250. 

(/)  ChroMffraph :  Bond 
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iff)  Clocks:  Two  mean  time;  makers,  lioBEBi  Moi.yn£ux,  James 
KiTcuiE  &  Son. 

(//)  Chronometer :  Sidereal  j  makers,  William  F»()ND  &  Son. 

(t)  Miscellaneous:  Magnetic  tbeodolite;  maker,  Gambey.  Sextant  j 
makera,  Stackpolb  &  Bbotheb.  Inclinometer  time-ball,  telegraphic 
apparatus,  etc. 

MmDLETOWN,  GONKECTIOUT. 

Oluervatory  of  Weakyan  University. 

Longitade  from  Washington,  . 

Latitude,  . 

Director:  Prof.  J.  M.  Van  Yleox. 

JSew  Bbunswiok,  New  Jbbset. 

Obseri  atory  of  Rutgers  College. 

Longitade  from  Washington,  . 

Latitude,  • 

JHreeior :  

Nashvillb,  Tbunessbb. 

Observatory  of  Vanderbilt  University  * 

Longitude  from  Washington,  38^  50*  W. 
Latitude,  36o  10'  01"  K. 

Authority  for  longitude  and  latitude:  IX.  8.  Coast  Survey. 
Director:  E.  E.  Babnabd. 

Instbtjmentb  : 

{c)  Equatorial  instrument:  A  wimplo  eqiuitoi  ial ;  a i)ertu re  of  objective, 
5  inches  ;  ma^;nifyin<jf  powers  of  cy('-])ii'(;('s,  T)!*  to  r)L»0.  {d)  A  small  2A 
•  inches  alt  aziuiutli  telescope  with  good  rack-work  j  all  the  eye-pieces  of 
large  telescoi)e  fit  it. 

{i)  Miacella neons:  In  use  also  a  small  instrument.  The  base  of  this 
instrument  is  divided  to  degrees  and  road  by  vernier  to  3'  of  arc.  An 
upright  i)illar  carries  a  semi  circle  of  altitude  ;  this  is  dividt'd  to  tiegrees 
and  read  to  3'  of  arc  by  a  vernier.  Attaelied  to  the  senii-eircle  of  alti- 
tude is  an  hour-circle  divided  to  1'"  of  time  and  read  to  .^in.ijle  minutes 
by  vernier.  Upon  the  hour  cirele  rests  a  semi-circle  of  declination  di- 
vided to  degrees  and  read  to  3'  of  arc  by  vernier.  On  the  base  are  two 
levels,  the  instrument  being  leveled  by  three  adjusting  screws,  which 
also  serve  as  feet.  The  declination  semi  circle  carries  a  very  small  tele- 
scope about  .4  inch  diameter  of  objective.  The  telescope  has  a  diag- 
onal eye-piece  with  metal  reflector  and  single  lenses  and  vertical  and 
horizontal  hairs.  The  instrument  was  made  by  W.  »Jt  S.  Jones,  London. 
It  is  used  for  identilying  stars  in  comet  ol)servati()ns  by  setting  tliealti- 
tud(>  semi  circle  for  the  latitude,  thereby  cou verting  the iiistrumeut  into 
au  equatorial. 
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New  Hayen,  ComfBOTiouT. 

Winchester  Observatory  of  lale  Culleye. 

Longitude  from  Washington,  ifi"  16»  30.1*  E. 
Latitude,  41^  W  36.5"  K. 

Aatbority  for  lonc^tude :  0. 8.  Coast  Sarvey.  For  latitude :  Zenith  tele- 
scope observations  in  1857-^58.  (See Am.  Jour,  of  Sci.,  vol.  30, 
p.  52,  second  series.)  Coast  Survey  latitade,  41^  18^  10"  67  K. 

IHrectors:  B.  Looms,  1831. 

D.  Olmstead,  1836. 
C.  S.  Lyman,  1847. 
H.  A.  Newton. 

The  horological  bureau  is  a  department  of  the  Winchester  Observ- 
atory organized  in  January',  1880,  witli  a  spt^cial  equipment  of  instni- 
inents  for  a  rej^ular  and  extended  public  time  service.  The  standard 
time  by  law  of  the  State  is  thai  of  the  meridian  of  the  city  hall,  New 
York,  which  is  4"'  ID.G*'  slow  of  New  Haven  and  IL""  10..y  fast  of  Wash- 
ington. Another  ini])ortant  work  of  the  bureau  is  the  testing  of  watches 
and  chronometers  in  the  interest  of  the  watch  manufacture,  for  whicli 
hot  and  cold  closets  and  other  special  facilities  are  provided. 

There  is  also  connected  with  the  observatory  a  thermometrical  bureau^ 
in  charge  of  Db.  Waldo,  for  the  verification  of  clinical  and  other  ther- 
mometers. 

INSTBUMENTS : 

.  (a)  Meridian  circle :  Makers,  Ebtbl  &  Sons,  1845.  Formerly  the 
properly  of  the  U.  S.  Kaval  Observatory.  Altered  by  William  J. 
Young,  1855,  and  legraduated  1876.  Diameter  of  circles,  40  inches ; 
divided  to  2';  read  by  six  microsoopes  to  1";  aperture  of  objective,  3.8 
inches;  for  observations  of  the  sun,  aperture  employed,  1.7  inches; 
magnifying  power  ordinarily  employed,  190  diameters;  focal  length, 
58J3  inehes. 

(()  Mmdiam  transit  imtrumewtB:  One  made  by  G.  S.  Ltkak,  of  36- 
inch  focal  length;  aperture,  2.6  inches;  magnifying  power,  185  diame- 
ters. Girde,  12  inches,  reading  to  10"  by  verniers;  it  has  declination 
micrometer  and  fine  level,  for  use  as  senith  telescope,  made  in  1862-'53* 
One  by  Tbouohton  &  Smics,  London;  aperture,  3.99  inches;  magni* 
fying  power,  150-200  diameters;  focal  length,  5,108  feet  {b*)  Gombined 
transit  and  zenith  telescope,  36-inch  focal  length ;  aperture,  2.6  inches; 
power,  185 diameters;  12-inch  circle,  reading  to  10"  by  vemiers;  decli- 
nation micrometer  and  sensitive  level  for  latitude  work ;  made  in  1852-^56: 
obJeet-gLiss  by  Fitz,  design  and  mounting  by  G.  S.  Ltman. 

(e)  Equatarial  instruments:  Makers,  Altan  Glabk  &  Sons;  aper- 
ture of  objective,  9  inches ;  magnifying  powers  of  eye  pieces,  40, 80, 140, 
200, 280, 450, 620.  {&)  Portable  43-inch  refractor  by  Messrs.  Glabk  & 

ISONS. 
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(</)  tSpcctroscope  :  I>y  A.  Clark  &  8()NS,  of  7  juisins  twice  traversed. 

{J')  ('hrono<ji  (!]>hs :  One  l)y  A.  Clauk  cS:  Sons,  with  conical  pendulum 
governor;  anutlier  b.v  WiLLiAM  Bond  ^  ISoNS,  Boston,  with  Bond's 
spring  governor. 

(g)  Clocks:  One  mean  time,  made  by  E.  Howard  Co.,  Boston ; 
cue  by  William  Hilliiouse, New  Haven;  one  sidereal,  by  William 
Bond  2SoN,  Boston;  one  by  Applkton,  London;  one  by  E.  How- 
ard &  Co. 

(/<)  Chronometers  :  One  i)ocket  chronometer,  mean  time,  by  Johnson, 
lioudon ;  one  sidereal,  by  Tool,  London,  improved  by  ^£aus,  New 
York. 

(t)  Miscellaneous  :  Two  bi filar  position-mii^rometers,  one  by  Dollond, 
the  other  by  Fauth  &  Co.,  Washington,  I).  C. ;  a  patent  sextant  and 
a  patent  reflecting  circle,  by  Pistob  &  Martins,  Berlin;  repeating 
relays,  sounders,  etc.,  for  time  service.  Yale  College  has  also  in  use  a 
5  inch  K^-foot  refractiir  by  Dollond,  a  sidereal  clock,  and  a  20-iucb 
transit  instrameDt,  in  charge  of  Professor  Loomis. 

l!(£W  Obleams,  Louisiana. 
Obiervaiory, 

Longitude  from  Wasbiogton, 
Latitude,  20©  57'  20"  N. 

Aatfaority  for  longitude  and  latitude:  U.  S.  Goast  Survey,  1859,  p. 

265 ;  Gonnaissance  des  Temps,  Paris,  1884,  p.  Iz. 
JHreetar:  , 

N£W  WlliDSOS,  iLLUiOIS. 

Frivate  Observatory. 

Longitude  from  Washington,  63"  53^  W. 
Latitude,  41^  13'  K.,  approximately. 

Authority  for  longitude:  telegraphic  time  signals  direct  from  U.  S. 

Naval  Observatory  at  Washington  on  December  4,  5,  6,  7, 

1882;  for  latitude,  own  determination. 
Director:  Edoaied  L.  LARKiif. 

IVrmanent  observatory  j  brick  pier  and  revolving  dome. 
IKSTBUMENTS: 

{e)  Equatorial  instrument:  Makers,  Alvan  Clabk  &  Sons:  aperture 
of  objective,  6  inches;  magnifying  powers  of  eye  pieces,  27,  CX),  130, 250, 
300,  600,  with  prism  and  solar  eye-piece.  Two  of  the  eye-pieces  ate 
Oukdlagh's  periscopic. 

(g)  Clock:  Sidereal;  onlinary  clock. 

(f)  MiMellaneous:  Planhiphere,  charts,  maps,  and  catalogues. 
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Newington,  Connecticut. 
Priffote  Observatory, 

Longitude  from  Wasbiugtou,  21"  25'  E. 

LatitQde,  41°  44'  K 

Authority  for  louf^itude  and  latitade:  difference  from  Hartford  state- 
house,  Coast  Survey. 
Director :  D.  W.  Edgecomb. 

Th  is  observatory  oonsusts  of  a  small  frame  bailding,  with  dome  12  feet 
6  inches  diameter,  upon  the  groimda  of  the  owner,  oovering  an  equato- 
rial teleaeope. 

INSTBVMKNTS: 

(e)  JBgwOoridl  imtrumeni:  Makers,  A.  Clark  &  Sons;  aperture  of 
objeetive,  9.4  inches ;  magn^iiying  powers  of  eye-pieces,  various  up  to 
2,000. 

(y)  Clock:  Meantime;  Swiss  regulator;  seconds. 

J^EW  York,  Kbw  York. 

I.  Cohimbia  College  Observatory. 

Longitude  from  Washington,  12"*  18^4^  £. 
.  Latitude,  40O  45' 23.r' N. 

Authority  for  longitnde  and  latitude :  these  constants  were  calculated 
from  data  fhmished  by  city  surveyors  and  based  on  the  por- 
tion of  Mr.  Batherfnrd's  observatoiy.  The  longitude  and  lati- 
tude of  the  latter  were  determined  by  the  Ooast  Survey. 

IHnctar:  J.  K.  Rbbs. 

The  old  observatory  has  been  torn  down  and  a  new  observatory  has 
been  erected  within  a  tew  feet  of  the  old  site. 

II.  Frivate  Ob»erv(Uorg, 

Longitnde  from  Washington,  12°>  15.47*  E. 
LaUtnde,  40©  43'  48.53"  N. 

Authority  for  longitnde  and  latitude:  U.  S.  Coast  Survey  party  (1850), 
with  zenith  telescope  upon  24  pairs  of  stars,  and  telegraphic 
communication  with  Washington  and  Cambridge. 
JDiroetor:  L.  M.  KuxnEBFUED, 

Instruments  : 

(b)  Meridian  transit  instrument:  Maker,  Stackpole;  aperture  3 
inches.    Only  used  for  time. 

{c)  Equatorial  iyistrumemt :  Makers,  Messrs.  RuTnERFURT)  &  FiTZ  ; 
ai)eitui(;  of  ol)ji'('ti\H',  13  inches.  The  telescoiie  has  been  employed 
mostly  ill  ])}iotographinr^^  the  sun,  moon,  and  groups  of  stars. 

{/)  Chronograph:  Morse. 

{g)  Vlock :  Sidereal ;.  maker,  Dent. 
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KOBTHFIELD,  MlNNBSOTA. 

Carleion  College  Astronomical  Observatory, 

Lonfritiide  from  Washington,  P  4"  23.85*  W. 

J.atitude,  44°  27'  40.77''  N. 

Authority  for  longitiule  :  U)iit;itiule  (lepeiids  on  exchanfre  of  telefrraphic 
signals  between  Coast  Survey  office  at  Saint  Paul  and  director 
at  Northfield.  Authority  for  hititude:  zenith  telescope  obser- 
vations of  40  pairs  of  stars  reduced  to  appareut  places  from 
Saftbrd's  catalogue. 

Director:  William  W.  Payne. 

Conii)leted  in  1878.    Attached  to  Carleton  College,  central  building, 
G  meters  long,  snnnonnted  by  a  dome,  with  two  wings,  one  used  for 
meridian  instrumeuts,  the  other  for  the  library. 
Instritments  : 

(b)  Meridian  transit  instruments:  Makers,  Fauth  &  Co.;  apertnrei  3 
inches;  magnifying  powers,  60,  70,  and  80  diameters. 

(c)  Equatorial  instrmUf^ts:  Makers,  A.  Olabk  &  SONS;  apcrtnre  of 
objective,  inches;  magnifying  powers  of  eye* pieces,  50, 100, 200, 4(H), 
800.  {&)  Portable  eqnatorial:  maker,  John  Btbne,  of  New  York; 
apertore  of  objective,  4.3  inches. 

(/)  Chronograph:  One,  made  by  A.  Glabk  &  Sons. 

{0)  Olaoks:  One  mean  time;  makers,  £.  Howard  &  Go.,  No.  106; 
one  sidereal ;  makers,  fi.  Howard  &  Co.,  No.  19S. 

(i^)  Chronometer:  Sidereal;  makers,  Bond  &  Sons,  No.  374. 

(t)  Miscellaneous:  The  observatory  has  been  fftvored  by  the  loan  of 
a  good  zenith  telescope  for  several  months  from  Lieut.  Edward  Ma- 
ouiBE,  chief  engineer  in  the  department,  with  headquarters  at  Saint 
Panl.  The  large  eqnatorial  is  provided  with  micrometer,  with  a  fhll 
batteiy  of  eye-pieces. 

Omaha,  Nebraska. 

Creighton  College  Observatorff, 

Longitude  from  Washington,       '  . 

Latitude,  . 

Director :  . 

(Near)  Oxford,  Mississippl 

Observatory  of  th^  Untve^rsity  of  Mississippi, 

Longitude  from  Washington,  49"  55.03*  W. 
Latitude,  340  22'  12.64"  N. 

Authority  for  longitude  and  latitude,  R.  B.  Fulton. 
Director:  R.  B.  Fulton. 

The  observatory  was  erected  in  1876. 
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Instruments  : 

(a)  Alt  it  luh  azimuth:  Makers,  LKREBor  us  &  SbcRBTAN  ;  diauietorof 
circles,  10 inches;  divided  to  read  by  4  microscopes  to  aper- 
ture of  objective,  1^  inches. 

{b)  Meridian  traiuitiMtrummt:  Makers,  B.  Pm  &  Sons;  aperturet 
2^  inches. 

(c)  Squatoruitl  instrument:  Maker,  Mbbz,  of  Manich;  aperture  of 
objective,  4}  inches;  magnifying  powers  of  eye-pieces,  96  to  312  diam- 
eters. 

{d)  Speotirasoope:  EmoHOF^^s  4-prf8m  table  spectroscope. 
(g)  Clock:  Mean  time;  makers,  Bitohib  &  Sons,  Boston. 
{h)  Chronometer:  Sidereal;  makers,  Willum  Bond  &  Son,  Boston. 

Phelps,  New  Tobx. 
Bed  House  Observatory, 

Loiif^itude  from  AVashiugtou,  lli*  W. 

Latitude,  4l»o  58'  N. 

Director:  Wiltjam  R.  Brooks. 

Instuiments: 

{c)  A  Rilver-j^lnss  reflectiii^^  telescope  of  5  inehes  aperture  and  50 
inclies  foc^il  leii-^tli,  mounted  as  a  ]S'e\\tonian  on  alt-aziinuth  Ktaild.  A 
2  inch  rellector,  .](>  incites  focus.    Both  made  by  the  director. 

(y)  Clock:  Mean  time;  makers  unknown;  marine. 

Philadelphia,  Pennsylvai^ia. 

Central  High  School  Obs$rvatorg» 

Longritude  from  Washiuf^ton,  T*"  d3*.64  B. 
Latitude,  39o  57'  l.ry  il. 
Director:  M.  B.  Snydbb. 

POUGHKEEPSIE,  2sEW  YOBK. 
Vassar  College  Observatory. 

Iiongitnde  from  Washington,  12'"  38.6*  E. 
Latitude,  41o  41'  18"  N. 
Director:  Mabla  Mitchell. 
Observatory  was  bnilt  in  1865. 

Instrument.s  : 

(a)  Meridian  circle:  Maker,  YoliNG,  of  Philadelphia ;  aperture  of  ob- 
jective, IVl  inches. 

(e)  Equatorial  instrument :  Objcet-f^lass  by  Clark  ;  aperture  of  ob- 
jective, 12J  inches;  magnifying  power  of  eye-pieces,  200  to  000-|-, 
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{/)  Chronograph:  One. 

{g)  Clock :  One  ttidereal ;  makers,  BoND  &  SON. 
{h)  One  chronometer :  Meantime;  makers,  Bliss  &  Creightoit. 
(i)  Miscellaneotu:  Small  tolesoopes;  one  by  Glabk&Sons;  aper- 
ture, 3  inches. 

Pbingeton,  New  Jersey. 

OUervatories  of  the  College  of  New  Jenejf. 

I.  Salatead  Observatory, 

Lon«?itude  from  Washington,  9*  32.60"  E. 
Latitude,  40*^  20'  55.8"  N. 
Director:  Prof.  C.  A.  Young. 

Sitoated  at  the  western  extremity  of  the  college  campos^  and  about 
half  a  mile  west  of  the  School  of  Science  observatory. 

The  large  telescope  has  been  placed  in  position.  The  required  fiinds 
have  been  subscribed  by  the  Mends  of  the  college,  Robert  Bonhbr, 
of  New  York,  B.  L.  Stuart,  and  the  trustees  of  the  John  0.  Grbbh 
estate  being  the  largest  contributors. 

The  iron  dome  under  which  it  is  mounted  is  39  feet  inside  diameter, 
and  very  heavy.  A  4-horse  gas-engine  in  the  basement  furnishes  the 
])ower  for  moving  it  and  managing  the  shutter.  It  is  possible  to  raise 
the  shutter,  turn  the  dome  to  any  part  of  the  sky,  and  have  the  tele- 
scope pointed  upon  any  designated  object  within  Ave  minutes  after  enter- 
ing the  building.  The  same  engine  drives  a  small  Edison  dynamic 
machine,  which  supplies  electric  light  to  all  parts  of  the  observatory 
and  ftimishes  electric  currents  for  spectroscopic  work. 

II.  OhtervaUfry  of  ike  John  C,  Green  School  ofBdenoe, 

Lon<;itude  from  Washington,  9"  34.54*  £. 
Latitude,  40©  20'  57.8"  N. 
Director:  Prof.  C  A.  YouNO* 

The  establishment  is  designed  for  purposes  of  instruction,  and  devoted 
almost  entirely  to  that  object. 

Providence,  Rhode  Island. 
Seagrave  Observatorff, 

Longitude  from  Washington,  22*"  34.51*  B. 

Latitude,  41^  10'  Ki.  lO  '  N. 

Autliority  lor  longitude  and  hitiUnh':  United  States  Coast  Survey, 

and  ourselves,  i\  E.  Sea.grav£  and  Leonard  Waldo. 
Director :  F.  E.  Seagrave. 
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Instkumentb  : 

(c)  £quaiari€Uinstrummt:  One  equatorial;  makers,  Alyaiv  Olabk  & 
Sons;  aperture  of  objective,  84  incheft;  magDUyiog  powers  of  eye- 
pieces, 93, 121, 184, 311, 571 ;  negatives,  518, 116, 230, 335,  375 ;  positive 
eye-pieces  achromatic,  248. 

(d)  Spectrotcape:  One  by  Bbowning,  which  consists  of  4  whole  and  2 
half  prisms  of  00^  ;  flint  glass ;  gives  a  dispersive  power  of  ten  prisms 
by  reflection. 

OhrommeUr :  Sidereal ;  maker,  Viotob  Kullbbbo,  London. 

BlVBBDALB,  NBW  YoBK. 

Private  Observatory, 

Lon^niutlc  from  \Vu8hingtou,  . 

Latitudi',  . 

Din  cto  r  :  W  i  L  L  i  A  M  M  E  i  K  L E 1 1 A  M . 
ObserviitDry  was  removed  troui  Fordliaui,  N.  Y. 

INSTIU'MENTS: 

(c)  Equatorial  instrument :  Maker,  John  Byrne,  of  New  York  ;  ap* 
ertnre of  objective,  4^*,  inches;  focal  di.s tan cc,  (Jo  inches;  majrnifyin^jf 
powers  of  eye  pieces,  JO,  30,  45,  GO,  80,  150,  250, 300, 350,  ami  m ;  also 
nn  amplifier,  whiub  doubles  each  of  these  powers  when  nsed.  Attached 
to  the  telescope  is  a  finder  of  1 J  inches  aperture,  magnifyinji;  20  diame- 
ters. Kight  ascensiou  circle  divided  to  read  to  4  seconds  of  time ;  dec- 
lination circle  divided  to  read  to  1'  of  arc.  Both  circles  divided  on 
silver  and  read  by  niicrosoopes  iftttached  thereto.  Driving  clock. 

{d)  Spectroscope :  One. 

{g)  Clock:  Mean  time;  maker,  Sbtq  Thomas,  Sons  &  Co. 

(f)  Miscellaneous :  Filar  micrometer;  divided  on  silver  to  measure 
0".3  of  arc  in  distance  and  6'  in  position,  with  suitable  eje-pieces  and 
illuminating  apparatus. 

Kochbstbb,  :N£w  Yo&k. 
Warner  Obscrcatiry. 

Longitude  from  Washington,  3^  8^  W. 
Utitode,  430  8'  15"  W. 

Authority  for  longitude  and  latitude :  Signal  Service  Officer, 
Director :  Lewis  Swift. 

I2VBTBUMENT8 : 

(c)  EquatorUU  instrument :  Makers,  Alyan  Clark  &  Sons  (construct- 
ing); aperture  of  objective,  IG  inches;  magnifying  powers  of  eye- 
pieces, from  45  to  2000.  {&)  Altitude-azimuth,  4^  inches,  by  Fitz  ; 
powers  from  25  to  433.  Telescot>e4}  inch  refractor,  originally  by  Friz, 
hat  since  last  report  the  flint  leas  of  the  objeetive  was  an  fortunately 
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'  broken ;  it  bas  been  replaced  by  Alvan  Clabk  &  Sons.  Its  perform- 
ance, wbich  was  always  good,  appears  to  be  rather  better  than  before 
the  accident. 

Saint  Louis,  Missourl 

Obacrcatoiy  oj  W  aahiiujion  University, 

Longitade  from  Washington,  52"  37.02*  W. 
Latitude,  38©  38'  3.64"  W. 

Authority  for  longitude  and  latitude :  A  pier  about  150  feet  away  from 
the  observatory  pier  was  located  by  Eibnbeck  in  1870.  The 
longitude  has  again  been  determined  by  a  Coast  Survey  party. 

Directors:  J.  E.  Bbbs,  1877. 

H.  S.  Pbitohett,  1881. 

Instruments: 

(b)  Mrriilian  transit  i/isfi  umcnt  :  Maker,  WOUDKMANN  ;  n[)orture,  2.65 
iiiches;  iiia;;iiityiiiu  iiowcr,  !M)  diainettTs,  with  micrometer  attaclniu-iit. 

((•)  Equatoruil  insirmncnt :  Maker,  II.  I'rrz.  of  Jsew  York  City ;  aper- 
ture of  objeelivi',  (I[  inclies;  ma*iiiif\  in^  jiowersof  eye-pieees,  70,  125, 
UK),  ;>()">,  and  45(»  diaiueters.  {&)  Finder:  2x^o  inches  aiierture;  mag- 
nifyiii}^  i>o\\  er,  23  diameters. 

(rf)  Sprctroscojfc :  <  )iit' .sin }j;:Ie  prism  liliowNlNG  spectroseope. 

{(•)  I'hotomctcr  and  other  nuhsiiJiari/  nppdratits :  Filar  pottitiou,  microme- 
ter attached;  clock-work  for  mi>vini^  telescope.  . 

io)  Clock:  Meantime;  common  tower  clock. 

(/()  Chronmmter :  Mean  time;  makers,  (1)  Dbut  .No.  (2)  Blacjob 
No.  789. 

(i)  Miscellaneous:  Sextant^  by  Blunt,  of  .New  York  City. 
South  Bethlbuem,  Pennsvlvania. 

JSayrt  Observatory  of  Lehigh  University. 

Longitude  from  Washington,  6"  40.19"  E. 
Latitude,  40o  36^  23.89"'  N. 
Director:  0.  L.  DOOLITTLB. 
Founded  in  1877,  in  connection  with  Lehigh  University. 

Instruments  : 

(c)  Equatorial  instrument:  Makers,  Clark  &  Sons;  aperture  of  ob- 
jective, 6  inches;  ma^nifyin-;  powers  of  eye- pieces,  12  to  225. 

((/)  Clock:  ISidcral ;  makers,  lioND  •!<:  Son. 

(t)  MiHccllaneouH :  A  poi  table  transit  instrument  by  Stackpole,  a 
zenith  telescope  by  liLu:^!",  and  a  prismatic  sextant  by  TiSTOK  <5t  MaE- 
tin. 
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jSouTH  Uadley,-  Massachusetts. 

Obncrvatory  of  jMount  Holyoke  Seminary. 

Loofcitade  from  WwhiogtOD,  17"  51.76^  B. 
Latitude,  42o  W  K. 

Aatboiity  for  loDgitode:  fi.  H.  Wbst,  by  telegrapbio  oommiinicatioii 
witb  Cambridge  at  the  time  of  the  transit  of  Venus.  For  lati- 
tude: C.  A.  YouNOf  by  zenith  telescope  method. 
DireeUfr:  Miss  E.  M.  Babdwbll. 

Through  the  liberality  of  Mr.  A.  L.  Williston,  of  liTorthamptou,  the 
seminary  has  recently  been  enabled  to  erect  a  small  but  veiy  complete 
istronomical  observatory,  supplied  frith  all  the  necessary  iustruments. 
It  is  designed  to  furnish  the  means  for  iustroction  to  any  who  may  wish 
to  make  the  suljeet  a  specialty,  and  to  ^nve  opportunity  to  any  of  the 
teachers  or  pos^graduates  who  may  take  an  interest  in  astronomy  to 
make  obserrations  of  real  value. 

The  building,  of  wood,  consists  of  a  tower  with  a  dome  18  feet  in 
diameter,  flanked  by  two  wio^s,  one  extending  to  the  east  and  one  to 
the  north.  The  dome  is  very  light,  and  rotates  bo  easily  that  even  the 
feeblest  of  the  youug  ladies  can  manage  it  without  difficulty.  The  ar- 
FHugemeuts  for  oi>6uing  and  closing  the  shutters  which  cover  the  slit  in 
the  dome,  and  the  oix  uings  for  the  transit  and  prime  vertical  instru- 
ment, are  worked  with  equal  facility.  In  the  dome  i.s  mounted  a  fine 
8  inch  equatorial  by  Clark,  completely  fitted  out  with  clock-work, 
finding  clock,  micrometers,  spectroscope,  solar  eye-piect^,  etc.,  and  so 
arranged  that  the  circles  can  bo  read  and  the  clamps  and  tangent 
screws  woriied  from  the  eye-piece  of  the  instrument. 

The  object-glass  is  almost  entirely  the  work  of  the  senior  Alvan 
Clakk,  and  18  one  of  the  most  perfect  sjiecimens  of  his  art. 

In  the  tnuisit-rooni  is  mounted  a  meridi.in  circle  by  Fat'TII  »S:  Co.,  of 
Washington.  The  instrument  has  a  teles('()i)e  of  .'i  inches  aperture,  and 
circles  of  10  inches  diameter,  reading  to  seconds  by  two  mieroscoiM's. 
It  has  a  reversing  aitparatus,  and  is  litled  with  a  latitude  level"  and 
mierouieter,  so  that  it  can,  if  desired,  be  used  as  a  zenith  telescope.  A 
large  collimator  is  mounted  upon  a  j>ier  south  of  it,  and  in  a  corner  of 
the  room  is  a  clock  with  Demson  esca|)ement,  also  by  Fautu  »S:  Cf)., 
as  is  the  chronograph,  which  is  mounted  in  an  adjoining  closet.  Tli« 
Observatory  possesses  also  a  sextant  and  artificial  horizon  aud  a  set  of 
meteorological  apparatus. 

There  is  no  instrument  in  the  prime  vertical  room  (which  is  used 
mainly  as  a  waiting-room  or  for  recitations),  but  it  is  provided  with  a 
pier  and  shutter,  so  that  the  meridian  circle  can  be  set  up  there  if  it  is 
ever  thought  deifirable  to  make  observatious  in  that  plane. 
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SPIOSLAND,  ll^DlANA. 

Private  Obiervatory. 

Longitude  from  \Vasliiii;;toii,  33"'  3l)«.  W.  (approitiuiately). 
Latitude,  39^  ")(>'  N.  (approximately). 
Director:  Willlam  Dawson. 

Taeuytown,  Kew  YottK. 

Private  Obeervatorif. 

Loiifcitiide  froni  Wasliiiigtoii,  lli'"  47. IG*  E. 
Latitude,  4 04'  21"  N. 

Authority  tor  luii«;itu(k'  ami  latitude:  Uuited  States  Coaist  ISurve.v. 
IHrector :  Chaules  U.  Kookwkix. 

INSTRUMExNTS  : 

{(')  Equatorial  intnimcnt  :  makers, — j;lass,  Dr.  C.  S.  Hastincs; — 
mouutiug,  John  Byrne;  a])ertureot'  ohjt'ctive»0^  iucbett;  luagnii'yiug 
powers  of  eye  pieces,  60, 112, 170,  243, 327,  409,  751. 

Troy,  New  York. 

Williame  Praudftt  Observatory. 

Longitude  from  Wasliipnrton,  13"  27^  E. 
Latitude,  4lio  43'  oli".  X. 

Authority  for  lonj^itude  and  latitude:  Loii-^Mtiule  l>y  electro  iiia;^n('tic 
sijixuals  IVom  ITnitejl  StJites  Naval  OWst  i  vatury.    Latitude  de- 
termined by  obsei  N  ations  with  the  zeuith  telescope. 
Director ;  Prof.  Dascom  Gr££N£. 
Instruments  : 

(6)  Meridian  transit  inHtrumenfe:  ISLikcrs, — one  by  E.  Kubel,  Wash- 
ington; aperture,  2.5  iuclies;  magnifN  ing  iK>wcr,  GO  diameters. 

Makers,  Phelps  &  Gurlvy,  Troy;  aperture, 2 inches;  magni- 
fying powers,  30  diameters. 

(0)  Equatorial  instruments:  Maker,  IlENRT  FiTZ,  New  York ;  aper- 
ture of  objective,  3.5  inches ;  magnifying  powers  of  eye-pieces,  45  to  200 
diameters. 

{g)  Oloeks:  Mean  time;  makers,  Stokbll,  New  York;  and  Howard, 
Boston. 

(A)  Chronometers :  Sidereal ;  maker,  J.  Fletcher,  London. 

(1)  Misoellaneous:  Sextant;  Trouohton  &  Simms,  Ijondon. 

Vevay,  Indiana. 

Private  Observatory, 

lionj^i tilde  fVnni  Washington,  . 

Latitude,  . 

Director;  CuAts.  U.  3oern£U. 
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Uniybrsitt  of  ViBonriA. 

Leander  UcCormiek  Olmrvaiorff, 

Longitude  from  Wasliingioii,  5"' 03.13'  \V. 
Latitude,  380  o'  1.2"  N. 

Director :  Oemond  Stone. 

Washington,  District  of  Colvmbia. 

United  States  Haval  Obeervatarp 

Longitude  from  Greenwich,  o**  8"  12.09'  W. 
Latitude,  38^  53'  38.8"  N. 
Directors :  M.  V.  Mauky,  1841. 

James  M.  Gilliss,  1801.  • 

CiiAKLivS  U.  Davis,  1805. 

Ben.iamin  F.  Sands,  18(>7. 

John  Ivodgers,  1874. 

Stephen  (\  Kr>wAN,  1882. 

K015EKT  W.  SlIUFELDT,  1883. 

Samuel  K.  Franklin,  1884. 
George  E.  liELKNAr,  1885. 
Allan  D.  Buoavn,  1880. 
Robert  L.  Puythian,  1880. 
Created  by  the  ^avy  Department  in  1833. 
Instruments  : 

(a)  Meridian  circles:  1;  makers,  PiSTOR  &  MabTIRS;  diameter  of 
GildeSy  43.40  inches;  divided  to  2';  read  by  4  microscopes  to  0".!; 
aperture  of  objective,  &52  inches;  for  observations  of  the  sun,  aperture 
employed,  3  ioches;  magnifyiDg  power  ordinarily  employed,  186  diam- 
eters. 

(h)  Meridian  transit  inttmments:  Makers,  Ebtel  &  Son,  aperture 
&33  inches;  magnifying  powers  85,  86, 106, 118, 162. 

(^)  Sight  portable  transits  and  zenith  telescopes  combined,  used  on 
Tnnsit  of  Yenns  Expeditions. 

(e)  E^miorialimtrumei^ :  Makers,  Alyan  Olabk  &  Sons;  apertore 
of  oljeotiYe,  26  inches;  magnifying  powers  of  eye-pieces,  176  to  1800. 

{&)  Made  by  Mbbz:  9.62  inches  aperture ;  powers,  90-900. 

{&')  Eight  5-inch  eqnatorials  by  Alyan  Olabk  &  Sons,  used  on 
Transit  of  Yenns  Expeditions. 

{$)  Photometers :  One  nebnla-photometer  (Hastings'  pattern)  for  use 
with  the  26-inch  eqaatoriaL 

it)  Chronographs :  Some  10  or  12  in  all,  of  various  kinds. 

ig)  Clocks:  Mean  time,  2;  sidereal,  6. 

{h)  Chronometers:  Mean  time,  all  the  chronometers  of  the  United 
States  Navy  are  kept  here.  Sidereal,  eight,  by  NEaus. 
H.  Mis.  170  ^26 
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W£ST  Point,  New  Tobk. 

W&it.  I^oint  Observatory. 

Longitude  ftom  Washington,  12"  23.71"  B. 

Ladtade,  4ic  23^  31''  K 

Director :  Ool.  P.  S.  Michie,  Ph.  Dr. 

No  rej^ular  work  i«  done  at  tliis  observatory  beyond  tbe  pnu'tical 
instruction  of  tbe  cadets  in  tbe  use  of  tbe  various  instruments  and  the 
solution  of  tlie  usual  jjrobleins  connected  with  the  tlctennination  of 
latitude,  longitude,  time,  etc.,  and  work  for  local  time,  and  local  co- 
ordinates. 

In  l.S,s2  a  fine  and  iiermanent  observatory  was  erected,  dcsijjfued  to 
combine  the  latest  and  most  iin])roved  observatory  plans  and  to  be 
equipx>cd  well,  and  intended  to  be  a  regular  working  observatory. 

WiLLBTS  Point,  New  Yobk. 

MM  OhseroaiorySngineer  School  o/ApplietUum, 

Lonj:itude  from  Washinj;ton,  13'"  04.39"  i  0.14*. 

Latitiulc.  10^  17'  L'l.o!)"  N.  i  O.US''. 

Authority  lor  h>iiuiiii(le  and  latitude:  Loufjitnde  determined  by  tele- 
j;rai>hic  tin)e-si<rnals  from  United  States  Isaval  Observatory, 
AVashin^^on;  latitude  determined  by  observations  with  zenilk 

telescope. 

Director :  General  JLLemky  L.  Abbot. 
Instruments: 

(h)  Meridian  transit  instruments  (four):  One;  makers,  LiNGKE  & 
Co.,  Silesia;  aperture, 2^  inches;  magnifyiDg power,  —  diameters;  focal 
length,  30  inches.  One,  Bussiau  transit,  apertnre,  l.'.6  inches;  Staok* 
POLE  &  Bbc,  New  York;  focal  length, 30  inches.  One,  Tboughton, 
aperture,  2  inches;  Tkoughton,  LondoB;  focal  length,  30  inches. 
One,  Staokpole;  aperture,  2  inches;  Stagkpolb  &  Bbo.,  New  York; 
focal  length,  24  inches. 

(c)  Mquatorial  instrument:  Makers,  Fauth  &  Co.,  Washington; 
aperture  of  objective,  5J  inchQs;  magoi^ing  powers  of  eye-pieces,  as* 
sorted. 

{/)  Chronographs:  HiPP's;  Negus-Mobsb register. 

(h)  Chronometers ':  One  mean  time ;  makers,  Abnold  &  Dent.  One 
sidereal;  makers,  Lukbnb,  Bond  &  Son.  Both  bieak-circuit 

{%)  Miscellaneous:  One  portable  tele8COi)e,equatorially  mounted;  one 
zenith  telescope— William  WtrsDEUANN ;  two  sextants,  Staoepole 
&  Bbo.;  one  personal  equation  machine;  one  barometer,  Gbben's 
cistern. 
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WiLLIAHSTOWN,  MaSSAOUUSBTTS. 

Field  Mmwrial  ObserviUory, 

Ijougitude  ft-om  Washington,  15"  18.6^  B. 

Latitude,  42o  12'  19''  N. 

Director :  Til u MAN  LLeney  S AFFORD,  Ph. 

Ypsilakti,  Michigan. 

State  Normal  School  Ohservatorff 

Longitude  from  Wusbiugtuu,  ^O'"  10'  W. 
Latitude,  42'='  VV  N. 

Authority  lor  longitude  and  latitude,  J.  C.  Watson. 
Director :  Lewis  McLoutu,  M.  A, 

INSTRI  MENTS  : 

{b)  Meridian  transit  instrument :  Maker,  GUBLBY,  Albaoy ;  aperture, 
1^  iucbes ;  magnifying  power,  30  dianieter8. 

{e)  Equatorial  instrument  :  Maker,  A.  Clark,  Oambridgeport,  Mass.; 
aperture  of  objective,  4  inches:  magnifying  powers  of  eye-pieoes,  45, 

yo,  144,  210. 

(d)  Spectroscope :  Browning,  London,  2  prism. 
{h)  Chronometer:  Sidereal;  maker, Nbgus. 
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II.  FOREIGN  OBSEEVA TORIES. 

Aberdeen,  Scotland.  (See  Dun  ISght.) 

Adelaide,  South  Australia. 

Obsertatary  Branch  of  Post  and  Telegraph  Department, 

Loii<;itude  from  (livenwicli,  0^  14"'  20.4**  E. 
Latitude,       ."»'  .'i.i.S"  S. 
Director:  C.  Tul»d,  16G0. 

■ 

Algiers,  Algeria. 

OhnervdUnre  NatumaL 

Loiifjitiule  froin  (Ireeuwicli, lli'"  !<•  E. 
Latitude,  .30o  44'  N. 

Authority  for  Ioii;zitnde  and  latitude,  A.  LANCASTER,  Liste  Geu^rale 

dcs  Ohservatoires  et  Astrououict},  1667. 
Director:  0.  Trepied. 

Altona,  Prussia. 
Stemwarie. 

I/onp:itiule  from  Greenwich,        46.35*  E. 
Latitude,  53^  32'  45.3"  N. 

Antbority  for  longitude  and  latitude,  Conuaissance  des  Temps,  1884, 

p.  XX. 

Directors:  H.  C.  ScnuMAOHEB,  1816. 

A.  C.  Petersen  (transient),  1851. 
P.  A.  Hansen,  1852. 
0.  A.  F.  Peters,  1855. 
Built  in  1815;  transferred  to  Kiel  in  1873.  (See  Kiel.) 

Antwerp,  Belgium. 

Obscrvatoire, 

Longitude  from  Greenwich,  17""  38.6*  £. 
Latitude,  51©  12'  28^'  N. 

Authority  for  longitude  and  latitude,  A.  Lancaster,  Liste  G^n^rale 

des  Observatoircs  et  Astronomes,  1887. 
Director  I  A.  db  Bofi. 
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Armagh,  Ireland. 

Observatory, 

LoDgitade  from  Qreenwicb,  20"  35.5'  W. 
Latitode,  RiP  21'  12.7"  N. 

Anthoritj  for  loDgltade  and  latitude,  Conoaissaiice  des  Temps,  1884, 
p.  xiii. 

JHndan :  J.  A.  Hamilton,  1792. 
T.  R.  Robinson,  1825. 

AsmrsT,  England. 

Observatory. 

Longitude  ttom  Greenwicb,  l"*  16*  W. 
Latltade,  61©  15'  58"  N. 

Aatbority  for  longitode  and  latitude,  Connaissance  des  Temps,  1884, 
p.  xiii. 

Athens,  Greece. 

Observatory, 

LoDgitade  from  Green wicb,  1^  34»  55.7*  £. 

Latitude,  37©  BSf  20"  N. 
JHreetars  :  Q,  C.  BouEis,  1844, 

J.  F.  J.  SCUMIDT,  1858. 

The  observatory  is  an  estublisliment  of  Baron  Georg  ton  S(NA  at 
Vienna.  At  the  wiab  of  the  first  Atheuiau  astronomer,  Professor  l>ou- 
RIS,  Baron  Trokerch  von  Osten,  the  Austrian  embassador  at  the 
Grecian  court,  by  his  influence,  had  favored  the  project,  and  on  the 
8tb  of  July,  1842,  durinjr  the  great  eclipse  of  the  sun,  King  Otto  laid 
the  first  brick  on  the  Hill  of  the  Nymphs,  the  northern  extremity  of 
the  Hills  of  Onyx,  northwesterly  of  the  Akropolis,  in  an  isolated  situa- 
tion, lOo  meters  above  the  level  of  tlie  sea. 

Tlu'lbiUKlerof  tliist\st;il)lishnu'iit,(lEORa  VON  fc)lNA,dit'(l  in  May,  1856. 
liis  sou,  Snn).\,  IJarou  voN  SiNA,  hocaine  the  ])roteL'tor,  and  on  May  15, 
185vS,  appointed  J.  K.  Julius  Sciluidt  as  uslrouomcr,  and  on  the  ICth 
of  December,  1658,  as  director: 

Bambbbo,  Bayabia. 

Stemtcarte,  C,  limeis, 

Lonpjitude  from  (IrciMiwich,  13'"  32*  E. 
Latitude,  40-  53'  L'S  X. 
Director:  E.  Uautwio. 
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Barnbt,  Enoland. 

Arkley  llounv  Observatory  (Frivate,) 

Longitude  from  Greenwich,  . 

Latitude,  . 

Fropridor:  J.Campbell. 

Basel,  Switzerland. 

rhysikalisdm  Institute  Ikrnoullianum, 

Longitude  tvom  Greenwich,  30"  20*  E. 

Latitude,  47o  33'  40"  N. 

Director :  Ed.  Haoenbach-Bischoff,  1S74. 

The  institute  was  founded  in  1874,  and  the  astronomical  instmuientB 
were  mounted  in  1878. 

INSTRTTMENTS: 

(a)  The  Meridian  eireUf  oonstracted  by  the  Soei^t6  Genevoiae,  with 
2^-ineh  objective,  by  C.  A.  Steinhbil. 

(c  )  The  Equatorial  made  by  the  *'Soci4t6  GencToise  i»our  la  construc- 
tion d'instruments  de  physique''  mounted  on  an  isolated  pillar,  under  a 
movable  dome  of  16^  feet  (5  meters)  diameter.  The  instrument  is  pro- 
vided with  a  centrifugal  H'^uliitor,  constnictcd  according  to  Prof.  M. 
Thury's  diractious,  with  positiuu  micrometer,  spectroscope,  and  camera 
obscnra. 

(d)  Spectroscope. 

{g)  The  aatronomical  clock  was  constructed  by  Theodob  BjfOBLICH, 
in  IJaniburg. 

The  meau  time  is  giveu  by  means  of  an  electric  pendulum,  by  M. 
Hipp,  in  Neuenburg. 

Both  clocks  connect  with  a  number  of  dials  in  various  rooms,  and 
also  with  the  chronograph. 

BASSES-PTR]gNNfiB8,  FRANCE. 

M.  hWhbadicH  Observatoire. 

Longitude  from  Greenwich,  . 

Latitude,  . 

Director:  . 

Bedford,  England. 

Observatory, 

Lonp^itude  from  Greonwic  li,  ii"  lo**  \Y. 
J.alitndo,  r,i'^  S'  i'S"  N. 

Autliority  lor  latitude  and  longitude,  Connaissance  des  Temps,  1884, 
Director :   , 
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Bbmabeis,  India. 
Observatory. 

Lon<'itade  from  Greenwich,  5^  22»  31*  £. 
Latitude,  25©  18'  33"  N. 

Aathority  forloDgttade  and  latitade:  Counaissaooe  des  Temps,  1884» 
page  zxxviii. 

Beboen,  Nobwat. 
JUavdl  Observatorif. 

* 

Lougitude  from  Greenwicb,  21'"  13*  E. 

Latitude,  G(P  23'  54" 

Authority  for  loiiiritudo  and  latitude:  A.  LAxrA.STEE,  Liste  Generale 

des  Observatoires  et  Astroaomes,  iii61» 
Directors :  C.  F.  G.  Bohr,  1S18. 

J.  J.  XsTRAND,  1S33. 

Founded  io  1783.  Has  only  beea  used  to  furnish  standard  time. 

Bbblin,  Prussia. 
Konigliehe  Univenit&ta  Stemwarte. 

Longitude  from  Greenwich,  63'*  34"  91»  E. 

Latitude,       .30'  10.7"  N. 

Authority  for  loiisfitude  and  latitude:  (Lokwy  aud  Lb  OlebeJ  Cou- 

naissance  des  Temps.,  1884,  p.  xxvi. 
Directors:  G.  Kiucu,  17()(;. 

J.  ir.  Hoffmann,  1710. 

C.  KiRCii,  1717. 

J.  W.  Wagner,  1740. 

H.  N.  Griscuow,  1745. 

J.  KiES,  1754. 

F.  U.  S.  Alpinus,  1755. 

J.  J.  llUBER,  175G. 

Jean  Bernoulli,  17C7. 
J.  E,  Bode,  I78(J. 
J.  F.  Encke,  1825. 
W.  J.  FOBBSTEB,  18G5. 

Founded  at  the  request  of  Leibnitz  in  1705 ;  completed  in  1711. 
Originally  situated  in  the  suburb  Dorotheenstadt^  in  the  northern  part 
of  the  city.  A  great  square  tower  of  Ave  stories,  46  feet  in  length  and 
^  feet  in  height.  This  observatoty  was  re  modelled  in  1787  and  again 
in  1800.  In  1833  a  new  observatory  was  built  at  the  southern  extremity 
of  the  Oharlotten  strasse.  It  was  here  that  Galle  discovered  If eptune 
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in  1846.  The  Astrouomische  Jaiirbuck  has  beeo  published  aauually 
siuce  1776. 

Bern,  Switzerland. 
StemtDorte. 

Tx)iigitude  from  Greenwich,  29'"  45.0()^  E, 
Latitude,  40°  57'  8.7"  N. 
Directors:  F.  Tkec;iisel,  1821, 

11.  Wolf,  lS-17. 

J.  Kocil,  18.j0. 

H.  Wild,  Lsr>o. 

A.  J.  T.  FOKSIEB,  1871. 

GoDBtruoted  opon  a  bastion  in  1821.  Id  plan  a  regular  octagon,  the 
circle  described  about  which  has  a  diameter  of  65}  feet  (20  meters). 

BssAKgoN,  France. 

Obs&rvataire* 

Lonfritude  from  Greeuwich,  23'"  57.5"  E. 
Liititiulo,  470  14'  N. 

Authority  for  lniijn:itn(le  and  latitude:  A.  LANCASTER,  Listc  Geuurale 

des  C)l)ser\  atoin's  et  Astruuomes,  1887. 
Director:  L.  J.  Gruey. 

Bilk,  Prussia.  (See  DOsseldorf.) 

Birr  Gastle,  Ireland. 

FarHomtoicn  Ohaer calory. 

Longitude  fh>m  Greenwich,  31"  40.9"  W. 
Latitude,  53^  &  47"  N. 
IHrector:  The  Earl  of  Kossb. 

Instruments: 

The  celebrated  GO-foot  reiieetiiig  telescoi>e,  with  a  6-foot  speculum. 
Blenheim  Tare,  Oxford  County,  England. 

ft 

Ohsercatory. 

Longitude  from  Greenwich,  5^  26*  W. 
Latitude,  51©  (HK  28"  N. 

Authority  for  longitude  and  latitude :  Connaissattoe  des  Temps,  1881) 

p.  xiii. 
Director:  . 
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BoooTl,  United  Statbs  of  Colombia. 

I.  Obsermtorio  Astrondmico  Nacional. 

Long^itiulc  from  Gri'enwicli,  4'»  SO"'  59*  W. 
Latitude,  4o  3ry  48"  N. 

JHreetori:  Francisco  Josi^:  dk  Caldos,  1805-1810. 
Benkdicto  Dominguez,  1837. 
indalecio  llevano,  18g2. 
Josjfc  M.  Gonzales  Benito,  1SG7. 

The  observatory  was  built  in  1803  ander  the  aaspioes  of  the  Vioeroy 
Don  PSDBO  BfBNDiMBTA  and  the  botanist  MuTiz,  according  to  the 
plans  of  DOMINQO  Pbtbbs.  From  1810  to  1837  it  was  abandoned.  It 
was  finally  reorganized  in  1881,  by  order  of  the  President  of  the  Ee- 
pnblio,  Bafabl  NuSTbz,  by  Job&  M.  Gonzales  Benito,  its  present 
director. 

II.  Oh80rvaioire  FlammarUm, 

Founded  in  1881  by  Josi^:  M.  Gonzales  Benito,  director  of  the 
National  Observatory  of  Bogota,  in  honor  of  Camille  1^'lammabion. 
It  is  built  in  the  private  dwelling  of  M.  Gonzales. 

BoLOGNB,  Italy. 

Observatorio  Astronamico, 

Longitude  from  Greenwich, 46"  24.9»  B. 
Latitude,  44^  29'  47"  N. 
JHreetor:  A.  Safobbtti. 

Bombay,  India. 

Oovernmcnt  Obsi  rratonj  at  Colabo, 

Longitude  from  Greenwich,  4**  SI""  12.09*  E. 
Latitude,  18°  53'  45"  K. 
Director:  Charles  Chambers. 

The  principal  work  of  the  Colaba  observatory  is  in  the  fields  of  ter- 
reetrial  magnetism  and  meteorology,  and  astronomical  observations  are 
made  only  for  the  practical  porpose  of  time-keeping,  partly  for  the  pub- 
lie  service  and  partly  for  the  use  of  the  observatory. 

Bonn,  Pbussia. 

h  UniveraitaU  SlernwarU. 

Longitude  from  Greenwich,  28"  23.29*  E. 
Latitude,  tHOP  43f  45"  N. 

Authority  for  longitude  and  latitude :  [Lb  Glebe  and  BsNABDiftBES] 

Gonnaissanee  des  Temps,  1884,  p.  zxvi. 
Director*;  K  D.  ton  M^ohow,1818. 

F.  W.  A.  ABaELANDBB,  1837. 

E.  SOHONFELB,  1875. 

Founded  in  1818,  near  the  university.  The  erection  of  a  more  corn- 
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plet<»  ()l)st*r\ ato'/v  was  (IcckIimI  upon  in  1837,  ami  the  new  establishment 
was  fmisht'd  in  ISIO.  It  incliHli's  two  hulls  for  meridian  instruments 
and  the  turrets.  Here  it  was  that  the  review  of  tlie  heavens,  known 
under  the  name  of  Durchwustennuij  was  undertaken  an<l  aceomplished 
under  the  direction  of  Ahgelander,  includiDgall  stars  up  to  the  ninth 
magnitude. 

II.  l*hotometri8ch€8  Obsertatorium, 

LoDgitode  from  Green  wicli«  . 

Latitude,  . 

Director:  J.  T.  Wolf. 

BOTHKAMP  (NBAB  ElEL),  PRUSSIA. 

Sternwarte  des  Kammerherm  von  Biilow, 

Longitude  from  Greenwich,  40<°  30.8'  E. 
Latitude,  64©  12'  fl"  C  N. 
Owner:  Earomerherr  von  Bulow. 
Astronomers:  Dr.  Vogel,  1870. 

Dr.  Louse,  1870. 

Dr.  Di>  liALL,  1881,  1882. 

F.  C.  Lamp,  1883. 

The  observatory  was  established  iu  1870.  Most  of  the  work  done 
between  the  .years  1870  and  1874  was  spectral  aualysis  by  Drs.  Vogel 
and  LoHSE.  These  gentlemen  receiving  a  call  to  the  Astro^physical 
Observatory  at  Potsdam,  the  observatory  remained  in  idleness  until 
1881,  when  Dr.  de  Ball  took  charge.  On  Septemlier  3, 1882,  he  dis- 
oovered  here  a  planetoid  (230). 

fioRDEAux,  France. 

Observatoire. 

Longitude  from  Greenwich,     5.54"  £. 
Latitude,  44o  SC 11"  N. 

Authority  for  longitude :  A.  Lanoabtbr,  Liste  G^n^rale  des  Obserra- 

toires  et  Astronomes,  1887. 
Director:  G.  Raybt,  1879. 

The  observatory,  created  bv  a  decree  of  the  President  of  the  Freiu  li 
Republic  under  date  of  March  11, 187S,  was  erected  at  the  Joint  exi)fii>e 
of  the  city  and  the  Kepublic  on  the  suininif  of  a  hill,  about  4  kilo- 
meters (2A  miles)  K.SK.  of  the  center  of  the  city.  Each  instrument  is 
placed  iu  a  separate  building. 
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Bremen,  Germany. 

I.  Olnervatorium  der  Navigatiani'Sekule. 

Lonfritndo  from  Greenwicb,  35"'  15"  E. 
Latitude,  i}o    4'  48"  N. 
Director :  — . 

n.  Obiertatorium  de$  Eerm  Otben. 

Loiifjitiide  from  Greenwicb,  35'"  15*  E. 
Latitude,  5;5o  4/  \w  ^, 

Aathority  for  loDgitade  and  latitude:  (Astr.  Nacb*,  iv, 392)  Goa- 

naissance  des  Temps,  US84,  p.  xxvi. 
Bireelwr:  . 

Bbeslau,  Prussia. 

UniverHtdU  Stemwarte, 

Longitude  from  Greenwicb,  V'  8'"  8.90*  E. 
Latitude,  51^  0'  5(3.5"  N. 
Directors:  L.  A.  Jiminhz,  1780. 

K.  J.  iScHOLTz,  lH:n. 

P.  IT.  L.  von  Uuc.x  sLAWSKT,  1841. 

Prof.  Dr.  J.  (i.  G  ALLE,  1851. 

Established  by  L.  A.  Jungnitz. 

Observations  here  were  l)egun  about  17<J()  at  the  ;u'ymiiasium,  (high- 
school)  where  J.  E.  Seheibel,  the  professor  of  matliematics,  had  collected 
a  few  instruments.  They  were  continued  at  the  university,  and  the 
observatory  properly  so  called  was  gradually  developed. 

Brest,  riiAN(^E. 

Observataire  de  la  Marine. 

Longitade  from  Greenwicb,  17™  58*  W. 
Latilode,  48o  23'  32"  K 

Aatbority  for  longitade :  A.  Lancaster,  Liste  Gdn^rale  des  Observa- 
toires  et  Astronomes,  1887;  for  latitude,  Oonnaissanoe  des 
Temps,  1884,  p.  iv. 

Dincfar:  Ds  Eeruareo. 

Brussels,  Belgium. 
I.  Observatoire  Royal, 

Longitutle  from  (ireenwieh,  17  "  -8.0"  E. 
Latitude,  50^  51'  10.7"  N. 
Directors:  L.  A.  J.  (^>ri:TELKT,  1829. 

J.  C.  lIoiTZKAr,  1870. 

F.  FOLIE,   . 
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Projected  in  18i»G,  begun  in  1829,  completed  in  1^31.  A  large  hall  for 
meridian  observatioDs  is  located  between  two  wings,  eaeb  suimoanted 
by  a  torret. 

11.  Observatoire  de  C,  Montigny  {rrivaie), 

Longitade  ftom  Greenwich,  , 

Laticnde,  . 

Director:  0.  MONTiatrr. 

BuDA-PESIH,  liUNaABT. 

I.  Stemtearte, 

Longitude  from  Groeiuvicli,  1*'  IC"^  13*  E. 
Latitude,  47o  20'  12"  N. 

Authority  for  lungitiule  and  latitude:  (LiNDENAU,  1846,  c.  ISGC),  Cou- 

naissance  des  Temps,         p.  xxix. 
Directors :  J.  i'Asta- icii,  1804. 

P.  TiTTKL,  1S2  I. 

L.  Mayer,  is.n. 

Founded  upon  the  "Blocksberg'^  or  "Uerliardsberg"  iu  1803,  aud  was 
destroyed  iu  1849. 

II.  Qeodetisehes  Observatarium  da  Polytechnikunu, 

Longitude  from  Greenwich,  V*  16™  15.4*  E. 
Latitude,  47o  29'  34.7-  N. 

Authority  for  longitude  and  latitude,  A.  LANCASTER,  Liste  Generals 

des  Observatoires  et  Astrouomes,  1887. 
Director:  SiEruEN  Kuuspeu. 

III.  K.  Ung.  Central- Anatalt  fur  Meteorelogie  und  ErdmagneiismMS, 

Longitude  from  Greenwich, 
Latitade, 

Director:  Dr.  GuiDO  Schenzl. 

BUKAREST,  BOUMAMIA. 

Un  inr.s HHts  Sfernicarie, 

Longitude  from  Greenwich,  1**  44™  26"  E. 
Latitude,  44©  25'  39"  N. 
Director:  . 

BusuET  Heatu,  England. 

Observatory. 

Longitude  from  Greenwich,  1'"  20"  W. 
Latitude,  51^  37'  41"  N. 

Authority  for  lougitude  and  latitude:  Conuaiissauce  des  Temps,  1884, 

]>.  iciii. 
Director:  . 
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Cadiz,  Spain. 
Naieal  Observatorff,  (See  San  Fernando,) 

Caieo,  Egypt. 

Ohiervatoire  KMdMoL 

LoDffltude  from  Green wich,2»'  fi'"  8.91*  B. 
Latitude,  30°  4'  38.2"  N. 

Aatbority  for  longitude  aud  latitude:  Liste  G^n^raledesObservatoiniS 

et  Astronomes,  1887. 
IHreetar:  Mahmoud. 
Founded  about  1850. 

Cambridge,  England. 

CambridQe  Observatorff. 

Longitude  from  Greenwich,  22.75^  B, 
Latitude,  52©  12'  61".6  N. 
Directors:  W.  Ludlam,  1767. 

A.  Shepherd,  17C9. 

S.  ViNCE,  1797. 

R.  WOODHOUSE,  1820. 

G.  R.  Airy,  1827. 

.J.  ClIALLIS,"  1836. 

J.  C.  Adams,  1800. 

Conimence<I  at  Christ  C()lli\u:«  ;  removed  to  St.  John's  Colle;xo  in  1707. 
In  1704  a  special  location  was  assigned  to  itabovt;  tlie  entrance  ;,Mte  of 
Triuit>>*  Colh'j^e.  The  senate  of  the  university  cause<l  a  better  (ib.serva- 
tory  to  be  erecte«l  in  IS'JO,  which  was  completed  in  1824.  The  stx'uct- 
ure  consists  of  four  balls,  forming  a  cluster  of  buildings. 

Capetown,  afbioa. 

Bayal  Ohservatory^  Cape  of  Oood  Hope, 

LoDgttade  firoiii  Greenwieb,    13">  55*  E. 
Latitude,  339  56'  3.4"  a 

Authori^  for  looj^tiide,  Henderson  j  for  latitude,  E.  J,  Stone. 
DireekMre: 

F.  Fallows,  1820. 

T.  Henderson,  1831. 

T.  Maoleab,  1834. 

E.  J.  Stone,  1870. 

David  Gill,  1879. 

Founded  in  18l'0.  Owned  no  instruFuents  of  importance  until  1829. 
It  was  not  at  this  observntory  tliat  .Iuiin  llEiiscnEL  made  his  observa- 
tious,  but  some  distance  from  here  on  a  private  estate  called  FeUilmusen. 
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INSTBUMENTS : 

(a)  Meridian  oireUy  by  Baitsome  &  Smuts  for  the  eDgineeringport; 
Trouohton  &  SIMMS  for  miorometric  and  optical  part  ;  a  sister  instm- 
ment  to  the  Greenwich  circle ;  diameter  of  circles,  66  inches,  divided 
to  read  by  6  microscopes  to  (K.Ol  estimating  easily  to  (K.OOl  as  st 
Greenwich.  Aperture  of  objective,  8  inches ;  magnifying  power  always 
employed)  200  diameters. 

(c)  Mquaiaridl  iTutrumewts :  Makers,  object-glass  by  IfSBZ,  mounting 
(German  form)  by  Tboughton  &  Simms;  aperture  of  objective,  6.9 
inches;  ma^^uifying  power  of  eye  pieces,  40  to  400.  {&)  Small  eqnato- 
rial,  d-O-inch  aperture  (Dollabd),  46  inches  focal  leiigtb,  mounting  on 
long  polar  axis  (English  form),  maker  unknown;  without  clock-work, 
at  present  dismounted. 

{d)  Spectroscope :  Spectroscope  by  Tboughton  &  Simmb. 

(/)  Chronograph,  ouo  by  Bond,  not  at  present  in  use. 

{g)  Clocks:  One  mean  time  3  maker,  Molyneux  :  one  sidereal,  maker, 
Babbaud. 

(h)  Chronometers :  Meau  time  and  sidereal.  A  supply  of  these  instru- 
ments kept  for  use  of  Uer  Majesty's  ships  j  consequently  frequently 
changed. 

(»)  MisveUaneous :  A  helioraeter  of  5  feet  focal  length,  4  inches 
(Freneli)  iiixTture.  Tube  and  cradle  by  IlKPSOLD,  mounting  by  Gbubb. 
(This  iusLrumeut  is  the  private  property  of  Mr.  Gill.) 

Cablsbubo,  Hunoabt. 

Sternvoarte. 

Longitude  from  Greenwich,  P  34°"  17"  E. 
Latitude,  46o  4f  17"  N. 

Auchority  for  longitude  and  latitude :  Counaissance  des  Temps,  1884, 
p.  zzix. 

JHreekfr:  DomherrFBANZ  Babes. 

Oatania,  Italy. 

Observatory  on  Mount  Etna, 

Longitude  from  Greenwich,  — — ^ 

Latitude,  . 

Director:  . 

Ohaptjltepeg,  Mexico.  '(See  Tacubata.) 

Observatorio  Astrondmico  NaoiondL 

Longitude  fVom  (Greenwich,     aO*"  38.24'  W. 
Latitude,  lOo  25'  17.5"  N. 

Projected  in  1876;  established  in  1878;  transferred  to  Tacubata  on 
Maroh  8, 1883. 
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Ghbistiamia,  Norway. 

UniventiUiU'iitemwarte, 

Longitude  from  Greenwich,  -iL""  o3.(>5"  E. 
Latitiule,  51P  r>4'  l.'i.T"  N. 

Authority  lor  longitiule  and  latitude:  Bescrlireibunjx  und  L'.x'^o  der  Uni- 
versitiits  tSternwarte  in  Cliristiania;  \'erliandlinigeuder fiinften 
allgenieinen  C'onfereiiz  der  europiiiseiien  Gradmes.suni;,  p.  300; 
Exped.  clironom.  ex^eutoe  eu  1844  eutre  Alton  et  Grecuwich. 

Directors:  C.  Hansteen,  181.1. 

O.  Feabni.ey,  1873. 

Projected  in  1S15;  constructed  in  1818;  rebuilt  at  some  distauce 
from  the  lirst  structure  iu  1830. 

Instruments: 

(a)  Meridian  circles:  One;  makers, Ebtel,  with  objective  by  Fbau- 
BNHOFEB  and  UXZSOHIVEIDBB :  diameter,  38  inches;  divided  to  3', 
lead  by  4  microscopes  to  2";  apertareof  objective, 4  inches;  magni- 
fyiug  power,  180  diameters. 

(6)  Portable  transit  instrument:  PisTOB  &  Martins,  makers;  aper- 
ture of  objective,  !i  inches ;  magoifying  power,  80  diameters. 

{e)  Equatorial  by  A.  &  G.  Kepsold.  Diameter  of  circles,  30  inches, 
divided  to  S';  read  by  2  microscopes  to  1";  aperture  of  objective, 
inches;  magnifying  power,  50-290.  Wire  micrometer  aud  ring  micro- 
meter, (c')  Befractor:  Makers,  G.  Mbbz  &  Sohne;  objective,  7 
inches;  magnifying  power,  80-000;  diameters  of  circles  10  and  14 inches; 
read  by  2  Noniers  each  to  4"  and  10".  Wire  micrometer, 

{d)  Small  universal  star-spectroscope  by  Mbbz,  ik  vision  directe. 

(V)  Clocke:  One  sidereal:  pendulum,  by  Kbssels,  1305;  one  mean 
time,  by  Ubb.  Jubcienbbn  og  Sohheb  (for  the  bifllar) :  one  by  L. 
Lamtyobk  (for  the  nnifilar);  F  in  the  magnetic  building. 

{h)  Chronometert :  Mean  time;  (Box)  Kbssels,  1259;  (Pocket)  Ess. 
8BLS,  12S0 :  one  sidereal;  Bent,  2103. 

(t)  Uuifllar  magnetometer,  by  Mbybbstein  ;  bifilar  magnetometer, 
by  Mbtbbstbin  inclinatometers,  by  Oahbbt,  Bablow,  Dover ;  siphon 
barometer,  by  Pistob  ;  cistern  barometer,  by  Fobtin  ;  thermometers, 
plnviameters,  etc. 

Ghubts,  England. 

Private  Conservatory, 

longitude  from  Greenwich,  . 

Latitude,  . 

Direelor:  B.  Cabbington. 

Discontinued  upon  the  death  of  Mr.  Cabbington  in  1875. 
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OOIMBBA,  PORTUQAL. 

Ohservatorio  Magnetieo-MeUarologieo  de  la  Univenidade  de  CaimUiriL 

Longitude  from  Greeuwich,  33"  34.1*  W. 

Latitude,  40°  IJy  25.8"  N. 

IHreeion:  J.  Monteiro  de  Kocha,  179C. 

De  Pinheiro,  1820. 

Db  SoiTZA  Pinto,  1855. 

Established  about  17!H].  From  ]77!>  to  tlic  i)rt'si'iit  timo  the  Astro- 
iioinical  Kphemeris  lias  Wvn  published  here,  which  for  ten  years  pre- 
vious (1789)  had  beeu  issued  at  Lisbon. 

GOLLOONET,  IBBLAND  (See  MABKBBB). 

Cologne,  Prussia  (6££  Klum). 

GOLOHBO,  GBYLON,  ASIA. 

Private  Observatory, 

liongitudc  from  (  Ireeiiwich,     lO"  23»  E. 
Latitude,  CP  r,.V  X]"  X. 

Authority  for  longitude  aud  latitude:  Connaissauce  dcs  Tempa,  1884, 

p.  xxxix. 
Director :  Mr.  CtBEEn. 

Constantinople,  Tuekbt. 

Ohservatoire  Imperial, 

Longitude  from  Greenwich,  l^*  55™  56"  E. 
Latitode,  40o  V  40"  N. 

Anthority  for  longitude  and  latitude :  A.  Lancasteb,  Liete  G6n6rale 

dee  Ohservatoires  et  Astionomes,  1887. 
JHreetor :  A.  Couhbabt. 

Copenhagen,  Denmark. 

UniverntetB  A$tronomiske  Obtervaiorium, 

Longitude  from  Grcenwieb,  6^  19.2*  E. 
Latitude,  50o  4P  13.6" 
Directors  :  C.  Lumbobg,  1637. 

T.  Bartholin,  1647. 

O.  Bobheb,  1681. 

PETEB  I.  HORREBOW,  1714. 
C;  HORREBOW,  1753. 

T.  BuoGE,  1777. 

U.  G.  Schumacher,  1815. 

Von  Cakoc,  1821?. 

C.  F.  U.  Om  SEN,  is:yj. 

11.  1)"Ai>'im:st,  isr.o. 
T.  N.  TuiELE,  1875. 
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Founded  in  1637,  bat  only  completed  In  1056.  The  first  edifice  wais 
destroyed  by  fire  the  20th  of  October,  1728.  The  observatory  was  re- 
established in  the  ronnd  tower  belongini;  to  the  University.  In  1820 
a  wooden  addition  was  made  to  it  on  the  Holken  bastion.  In  1857  it 
was  removed  to  the  glacis  of  the  fortress  between  the  citadel  and  the 
Osterthor  (eastern  gate).  In  1850-'60,  fi  new  building  was  erected  upon 
the  Bosenborg  bastion  of  the  old  fortress.  At  present  this  new  observa- 
tory is  surrounded  by  the  Botanical  Garden. 

GORDOBA,  ARaBNTmB  REPTTBLIO. 

Obtmrvatorio  Iiaeional  Argentina* 

Longitude  from  Greenwich,     16"  45.1'  W. 
Latitude,  31°  25'  l.i.i-  a 

Direetor:  B.  A.  Gould,  1870. 

Proposed  in  1869 ;  built  in  1871  on  an  eminence  southeast  of  the  town; 
a  cruciform  structure,  with  four  towers  at  the  extremities  of  the  limbs 
of  the  cross. 

OORK,  IRELAIO). 

Obieitatory  of  Queen's  College* 

Longitude  from  Greenwich,  33'"  51%  W. 
Latitude,  51  ^  oV  N. 

Authority  for  iougitude  aud  latitude:  Couuaissaiico  des  Temx)^,  I881| 

p.  xiii. 
Direcftor:  . 

Founded  in  1878.  Ilill  for  meridian  obscrvatious.  Dome,  I^j  feet 
(4<°.5)  iu  diameter. 

Cbacow,  Austria.   (6co  Kuakau.) 
E.  K,  Univeriit&ti  Stemwarte, 

Cronstabt,  Bussia.  (See  Kronsht^jt.) 

^Mcal  AittroHomical  Observatory, 

OBowiioiiouGii,  Sussex,  Englaijd. 
Frivaie  Observatory, 

Longitude  from  Greenwich :  i).3U"  B. 

Latitude:  51-^  3'  14"  ^^ 

I>irector :  CuAs.  Lkeson  Prince. 

Foanded  at  UekHeld,  Hnssex,  iu  1854.  Bemovod  to  the  summit  of 
Crowborouffh  Ilill  in  1872. 
H.  Mis.  170  21 
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CucEFiKLD,  England. 

Observatory  of  G.  Knott  {Pricaiv). 

LoDgitade  from  Greenwicb,  0"  34*  W. 
Latitnde,  51o  <y  35"  K. 

Authority  for  loDgitade  and  latitude :  A.  Lakoasteb,  Listo  G^ndrale 

des  Observatoires  et  AstroDomes,  1887. 
Ptcprietor:  G.Knott. 

CZERNOWITZ,  AUSTBIA, 

l^hysikalisches  Imtitut  der  k,  k.  Franz  JosepJis  Universitat, 

Loufiitiulo  from  Greeuwich|  — . 

Latitude,  . 

Director  :  Prof.  Alois  ii a:\ul. 

Dakzio,  Prussia. 

ObterwUarium  der  Naiur/orsehenden  QeadUeha/L 

Lougitude  from  Grocnwidi:  1**  li"  37*.9  £• 
Latitude:  64P2li'  58"  N. 
Directors :  von  Wolp,  1780. 

Dr.  Berendt,  1784. 

J)r.  Jul.  Aug.  Koch,  1792-1817. 

l)r,  WesTPHAL,  1820-1.S21. 

Dr.  TiiKODOR  Anger,  1831. 

—  Flemuino,  1840. 

 Kaysbb,  1800. 

Tlie  observatory  was  planued  by  Wolf,  and  in  1780  the  corner  stone 
for  tlie  bnildinf^  was  laid  b}*  him  on  ilie  suiiiniit  of  the  J^ishofsberg,  an 
elevated  position.  In  17S1  the  building  was  (•oni])leted  and  used  l)y 
Wolf;  on  the  17th  of  December,  1781,  for  the  observation  of  the  solar 
eclii)se. 

In  180()  tlie  invasion  of  the  French  army  necessitated  tlie  removal, 
to  a  salt'  location  in  the  city,  of  the  instninients,  and  the  building  on 
the  JJisliolsbcrg  was  occupied  by  the  Frencli  army  and  partly  torn 
down,  but  through  the  exertions  of  Dr.  Klkki  kld,  of  the  society,  the 
French  provincial  governor,  (leneral  IfATP,  had  it  restored,  lu  181ii, 
however,  its  complete  <lcvastation  became  a  necessity  of  war. 

la  1818  the  society  reclaimed  the  old  site,  iuteudiug  to  rebuild  tue 
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observatory;  tbe  foilnre  of  obtaining  tbe  lequldte  flrada,  however, 
eauaed  the  projeet  temporarily  to  be  abandoned. 

Meteorological  obeervatioua  alone  were  continned  in  Sohdnberg,  near 
Gartbaus.  The  coUectiog  of  astronomical  instruments  was  continued, 
and  in  1831  a  small  observatory  was  erected  upon  the  ^'Apotheke,^  in 
the  "Nengarten." 

In  18GG  the  society  authorized  the  erection  of  the  present  observatory, 
whicli  was  completed  and  inaugurated  on  the  2(1  of  January,  18G8,  the 
one  hundred  and  tweuly-fifth  auuiversaryof  the  Xaturforscheude  GebcU- 
schaft. 

Dbbpt  (Dobfat),  Russia. 

ImperatorBkaia  Astron&mieheslcaia  Ohservataria, 

Longitude  from  Greenwich,  !•»  46"  fi3.6«  E, 
Latitttde,  58^      MA"  N. 
Directors:  J.  W  .  A.  Ppaff,  1808. 

F.  G.  W.  Stbuvb,  1813. 

J.  H.  Madler,  1840. . 

T.  Clausen,  1874. 

L.  SCHWABZy  1878. 
Foonded  in  1808  as  a  dependency  of  the  nniversity.  In  1825  Fbaun- 
HOFBB's  equatorial,  with  an  aperture  of  9  inches  and  a  focal  length  of 
13}  feet,  moved  by  clock-work,  the  largest  and  most  powerfhl  refractor 
in  the  world  at  that  time,  was  mounted  there.  With  the  help  of  this 
instrument  the  elder  STBxrrE  accomplished  his  fiunous  Menswra  Jf«- 
mmetrioaij  published  in  1837,  and  continned  by  his  successor. 

Dentz,  Gebmany. 

SUmtcarte  des  Eerm  K  Mmgering  {Privatef, 

Longitude  from  Greenwich,  27*"  49s9  E. 
Latitude,  50^  5G'  33"  N. 

Authority  for  longitude  and  latitude:  A.  Lancasieb,  Liste  G^n^iale 

des  Observatoires  et  Astronomes,  1887. 
Proprietor :  K  Mbngebino. 

Dbbsden,  Saxont. 

I.  Kanigliehes  MathematUch-PhysikaUsi^  Institut, 

Longitude  from  Greenwich,  54™  56'  E. 

Latitude,  51°  3'  45''  K 

Authority  for  longitude  and  latitude:  A.  La^gasieb,  Liste  G^n^rale 
des  Obser?atoues  et  Astronomes,  1887. 
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Direciora:  J.  Otto,  15G0-1580. 

M.  Jo.STF.LTN,  1580-1  ()()9. 
L.  li RUNNER,  IG0!)-1(;37, 

Th.  Hasell,  ic:j7-ig(;i. 

ToB.  Beutel,  lCOl-1720. 
B.  iAIlOHABLIS,  1720-1740. 
II.  EULEICBUBO,  1740-1743. 

F.  Walz,  1743-1747. 
J.  Mayen,  1747-1768. 
E.  ZeitBE,  1768-1783. 

G.  KoHIAB,  1783-1801. 
S.  Seiffebt,  1801-1818. 
A.  Schmidt,  1818-1828. 

G.  LOHEMANNy  1828-1840. 
R  Blochmann,  1840^1869. 
A.  Deechsleb,  1869. 

The  Boyal  Mathematioal-Pbysical  lostitate,  an  astroEomical  and 
meteorological  observatory,  together  with  a  considerable  oolleetlon  of 
astronomical,  pliysical,  and  mathematical  Inatmments,  dating  princi-  - 
pally  from  the  xvi,  xyii,  and  xyiii  centuries,  had  its  origin  in  the 
cabinet  of  art  wLicU  was  founded  in  1560  by  Aagnst  I,  Elector  of  Sax- 
ony. 

II.  Private  Observatorium  dcs  Ecrrn  B,  von  Engelhardt, 

Longitude  from  Greenwich,  W"*  64.80*  E. 

Latitude,  51°  2'  1G.80" 

Director :  B.  yon  Enoelhabdt. 

III.  Frivate  Observatorium  da  Ham  Dr,  Hugo  Guerivke. 

Longitude  from  Greenwich,  » 

Latitude,  — . 

JHredar:  Dr.  Hugo  Gueeicjce. 

Deontheim,  Noewat. 

Observatory, 

Longitude  from  Greenwich,  41">  49*  E. 
Latitude,  63o  25'  48"  K. 

Authority  for  longitude  and  latitude :  Oonnaissanoe  des  Temps,  1884, 

p.  XX. 

DuBLm,  Ieblaiid. 

I/uneink  Ohservatory, 

Lon^ritiule  from  Greenwich,  25°*  21"  W. 
Latitude,  53^  23'  13"  N. 

Authority  for  longitude  and  latitude:  Dr.  liEiiNiiOW, 
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Direetan :  H.  Usshbb,  1774. 

J.  Bbinklet,  1792. 
W.  B.  Hamilton,  1827. 
F.  BBthmow,  1865. 

BoBBBT  S.  Ball,  Astronomer  Bojal  of  Irelancl,  1875. 

Dniisiok  Observatory  bcloii;;^  to  Trinity  Oolle^re,  Dublin.  It  was 
fouuded  in  1771,  by  nioaiiH  of  ii  legacy  left  for  the  i)iirpose  by  F.  An- 
drews. It  is  built  in  the  niitlst  of  a  vast  ])ark  at  Diinsink,  3?^  miles  (6 
kilometers)  northwest  of  Dublin,  and  was  not  linished  until  1792.  It 
is  a  structure  of  three  stories,  surmounted  by  a  revolvin<^'  dome.  An 
annual  visitation  of  the  Observatory  is  held  every  summer  by  the  board 
of  Trinity  College. 

Instruments  : 

(a)  Mnidian  circle  :  Makers,  PiSTOR  &  Martins;  diameter  of  circles, 
30  inches;  divided  to  2';  read  by  8  microscopes  to  1";  aperture  of  ob* 
jective,  6.4  iucbes;  magnifylDg  power  ordinarily  employed,  180  diam- 
eters. 

[h)  Meridian  transit  instrionen  Is :  One,  made  by  l*AMSi)EN;  aperture, 
4  inches;  not  in  use.  {b')  One  with  reversible  circle  by  Kamsden  & 
1U:rge  ;  oliject-glasa,  '6  iuches;  diameter  of  circle,  Sfeet;  3  micrometers^ 
not  in  use. 

(r)  Kquaforial  instruments  :  One;  makers,  Caucttoix  object-glass, 
GiiuBB  mounting;  aperture  of  objective,  J  I",'  inches;  magnifying  i>owers 
of  eye-pieces,  300 ;  is  generally  used,  (c')  One  of  1  inches  aperture; 
English  equatorial  by  Tulley.  (?)    Hardly  ever  used. 

{d)  Spectroscopes:  One  of  liROWNiNG's  2-prism  spectroscopes;  and 
one  of  Vogel's  small-star  spectroscopes. 

(/)  Chronograph:  Maker,  Gbubb;  two  barrels  and  controlled  dock. 

(g)  Clocks :  One  mean  time;  maker,  Hooxu,  of  Dublin ;  one  sidereal; 
maker,  Dent,  London. 

(h)  Chronometer:  Sidereal;  maker,  ^r\MASTEE. 

(•)  Miscellaneous:  The  mean-time  clock  controls  by  electricity  the 
clocks  in  the  port  and  docks  board  and  Trinity  College,  the  distance 
being  about  5  miles  from  Dnnsink. 

Dun  £ghi  (Abebdeem),  ScoiLAiiD. 

Longitude  from  Greenwich,  9'"  40'  W, 
Latitude,  57^  9'  30"  N. 

Authority  Ibr  longitude:  Ordnance  Surrey:  for  latitude,  observations 
with  a  SiMMs's  alt  azinuith.  The  transit  circle  coulirms  there- 
suit  within  a  fraction  of  a  second. 

Astrononiir :  liALrii  Copeland. 

Dun  Echt  Observatory,  the  property  of  the  Earl  of  Crawfoiid 
AND  IJalcarke.s  (late  Lord  Lindsay),  is  ou  the  estate  of  Dun  Echt, 
about  13  miles  west  of  Aberdeen. 
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INSTBUUBNTS: 

(a)  Meridian  cindes:  1.  Transit  circle  by  Tboxtghton  &  Simms;  one 
movable  and  one  fixed  diele;  diameter  36  incbes,  divided  to  G";  16 
microscopes  (carried  by  2  Alidade  circles,  1  movable  and  1  fixed),  read- 
ing to  l"-teDt]i  by  estimation ;  aperture  of  object-glass  8.59  inches; 
6}-incli  collimators ;  2^-inch  axle  telesco])e.  2.  Beversing  transit  witb 
Vs  for  meridian  and  i)riiue  vertical,  hy  T.  Cooke  &  Sons  ;  4<ineli  ob- 
ject-glass. 3.  Transit  instrument  by  Teouguton  &  Simms  j  2 j-ineb 
object-glass. 

{b)  Meridian  transit  instruments:  1.  Alt  azimuth,  by  Teoughton  & 
Simms  J  12  inch  circles,  divided  to  5' ;  4  microscopes,  vertical  and  hori- 
zontal circles  rcadiii;?  seconds  and  tenths  b^*  estimation,  llorizontal 
circle  movable.  2.  Theodolite  by  T.  CooiCE  &  Sons.  3.  Theodolite  by 
Aprs. 

(c)  EqnaiorUd  inslnimenis :  One  IS.OC-inch  refractor  by  (  luriJU.  Sev- 
eral sets  of  eye  pieces,  iiililar  micrometer.  Mekz  helioscope.  Dawes 
sohir  ej'e-piece,  2,  3,  74-ineli  liuders.  Tiiis  teleseoi)(^  is  controlled  abso- 
lutely by  the  sidereal  clock.  J )ri vin^-cloek  by  T.  Cooke  «S:  Sons,  made 
to  special  desi^m.  2.  One  12.9-iHeh  reflector  122.5  focus;  mirror  by 
Rev.  II.  COOPKU  Key,  En.<;lisli  mounliug.  3.  One  12:|-inch  reflector  by 
Urowning.  iSolar  spectroscope.  4,  One  O.OG-inch  refractor  by  Simms; 
bililar  and  double  image  micrometers,  used  generally  for  comet  seeking. 
5.  One  (I.Ul-incli  refractor  by  T.  CooKE  cSj  Sons;  complete.  0.  One 
4-incli  refractor  by  T.  Cooke  «S:  Sons;  bitilar  micrometer.  Clock  by 
EiciiENs;  complete.  7.  One  a-iuch  refractor  by  T.  Cooke  &  Sons. 
Bifilar  micrometer;  complete. 

((/)  Spcctr()sco2}cs :  Large  solar  spectroscoiie  with  1  ^Yhole  aud  2  half 
KuTllERFrKD  ])risms,'with  reversion  and  heliometer  viewing  telescope. 
Stellar  sjn'ctroscope  moditied  at  Dun  Edit  (the  one  most  used).  Bkown- 
ING  5  prism  automatic  solar  spectroscope  and  2  stellar  ones;  also  Vogel 
sneetroscope  by  Ueustkell,  aud  a  variety  of  direct  vision,  quartz,  and 
other  prisms.  Besides  the  above-mentioned  si>eetroscope  there  is  a 
fi-prism  automatic  reversing  table  instrument  by  BSOWI^IKG,  and  a  baud 
direct-vision  spectroscope  used  for  aurone. 

{e)  Photometer :  ZiiLLNER  astro  photouicter  by  Ausfeld  of  Gotlia. 

(/)  Chronoijraphs :  1.  Four-fold  barrel-chronograph,  each  barrel  to  run 
six  hours,  driven  by  the  same  clock  as  the  15.0(5-iucU  equatorial.  2. 
Portable  lillet  chronograph  by  Siemens. 

(r/)  Clorls:  1.  Sidereal  clock,  quicksilver  compensation  by  FuoDSllAM. 
2.  Mean  tnne  do  k,  quicksilver  compeusatiou  by  Moi^YMEUX.  3.  Elec- 
tric clock,  outside  dial  aud  time  gun. 

(h)  Chronometers :  1.  KULLBEBG;  mean  time.  2.  Fakquuak;  meau 
time.  3.  J.  Walker;  mean  time.  4.  Frodsiiam;  mean  time  Sd^y. 
5.  \Vai.keb;  sidereal  (electric  <  on  tact).  U.  Walker;  sidereal.  7. 
McLennan?  ;     seconds ;  pocket  M.  T. 

(«)  Mitcellaneow:  1.  Metre:  A  copy  of  the  M(itre  da  Oonservatoiie. 
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Fboment.  2.  Liuear  dividing  engine  by  Fbombnt.  3.  Linear  divid- 
ing engine  by  I^lliott  BiioTnEES.  4.  Photograpli  measuring  machine 
by  Gbubb.  5.  Balance  by  Osetlino.  6.  Five  2-meter  and  one  IO- 
meter bars;  Gbubb.  7.  Two  comparator  microscopes  and  long  atone 
table.  8.  Ten-inch  wheel  cutting  engine,  Swiss;  Jbnssbn  &  Hensbn. 

(i)  1*  Sprengel  pump  six  end  on  and  many  Geisslee  tubes.  2.  Air- 
pnmp  and  apparatus. 

(k)  Various  photographic  apparatus. 

(l)  A  large  assortment  of  electrical  and  electro-magnetieal  appa- 
ratus. One  standard  and  one  marine  barometer,  Nbgbbtti  &  Zxthbba. 
Various  thermometers.  SeTcn-inch  spherometer,  1  partspjiT^  inch, 
Y^vrtb  by  estimation ;  4-inch  spherometer;  both  by  Hilgeb.  Arith- ' 
mometer  by  Thomas  de  Golmab;  six  places.  Arithmometer  by 
Thomas  bbOolmab;  ten  places.  Foncault  siderostat  byEiCHENS; 
16-inch  mirror  (and  a  spare  one),  silver  in  glass,  by  A.  Mabtin.  Silber- 
mann  heliostat  by  Dubosoq.  Ileliostat  by  Browning.  King's  baro- 
graph and  anemograph  byCASBixA.  Binocular  microscopes  by  Smith 
&  Beok  and  Boss.  Polarisoope  by  Labd;  10-inch,  0-inch,  and  4-inch 
induction  coils  by  Apps.  A  large  collection  of  cut  crystals ;  also  dif- 
firaction  apparatus  by  Sohwebd. 

Durban  (Natal),  Afbica. 

Ohserratory. 

Longitiulc  from  Grooinvicb,  2''  2'"  1.18*  E. 
Latitude,  20o  50'  47.4"  S. 

Autbority  lor  loii.^it  luU'  and  lalitiide:  A.  LancastEB,  Liate  Geucrale 

des  ObservatoiiH  s      AstroiiouH's,  1S.S7. 
Director :  E.  N£ig>sorf,  Uovenimeut  Astrouoiiier. 

DuBHAM,  England. 

Unicersily  Observatory, 

Longitude  from  Greenwich,  0»  19*.75  W. 

Latitude,  540  4&  0.2"  N. 

JHreetari  i  Temple  Chbyallieb,  1840. 

Samuel  Watmouth,  1872. 

BoBEBT  John  Peabce,  1873. 

Founded  by  subscription,  1840.  First  observations  made  in  1842. 
The  observatory  is  under  the  general  superintendence  of  the  professor 
of  mathematics  in  the  University  of  Durham. 

DUSSELBOBF,  PBUSSIA. 

Stemwarte  {formerly  at  Bilk  near  Bunddorf), 

Longitude  from  (ireeiiwicli,  -7"'  5"  E. 
Latitude,  51^  VI'  L'r>"  X. 

Authority  for  longitude  and  latitude,  "Astrouomische  Nachrichteu,*' 
uiid  "  Berliner  Jiihrbueh.'* 
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Directors  :  J.  F.  liKNZENiJEKO,  1809-184G, 
F.  BnuNNOw,  1817-1851. 
KOBE&X  LUTHES,  1S51. 

Established  in  1809,  by  J.  F.  Benzenbekg,  the  savant,  whom  1844 
erected  Ji  more  comiik'te  building"  at  Hilk,  1  \  miles  (2  kilometers)  south 
of  the  town.  Tliis  estublishinciit,  lilnnally  endowed  by  its  founder,  be- 
came the  i)roi)erty  of  the  towu  iu  1847,  and  was  cularged  by  it  in  1852. 

INSTBUMBNTS: 

(a)  An  old  repetition  circle  of  1  foot,  by  the  late  Baumann,  at  Statt- 
-  g.irt,  giving  IC  of  centesimal  division. 

{b)  Meridian  transit  instrument  made  by  the  late  Emil  SOHBOEDTEB, 
at  Diisseldorf,  objective  from  ^luiiiclij  focal  distance  2  feet,  apertnre  2 
inches,  little  circle  divided  in  half  deforces,  A\ith  nonius,  1  minute. 

(c)  Xew  e(]uatorial  instrmn»'nt,  by  Charles  Bambekg,  at  Berlin,  in 
use  since  September,  1S77.  objeeliveby  Dr.  Suoiund  Merz,  at  Munich, 
focal  distance  7  feet,  ajieiture  7  inches,  ma;xnifyin<,^  powers  of  eye-pieces 
49  to  188.  Stars  of  the  1 1.5  mag:nitude  can  be  seen  with  it.  Old  reserve 
tube,  with  horizontal  and  vertical  motion,  made  by  Mekz  »S;  Sons,  at 
Munich,  1817,  focal  distance  0  feet,  aperture  4^  inches.  Stars  of  the 
11.0  ma<4nilude  can  be  seen  with  it. 

Two  old  sidereal-time  clocks  made  by  Utzschkeideu  &  Fkau- 
ENiioFEK,  at  ]\Iunieh. 

(/{)  One  weau  time  chronometer  by  Kessels,  at  Altona,  and  a  Swiss 
watch. 

Some  small  instruments  of  minor  iiiiiK>rtaDoe. 

EdINBUBGH,  SOOTLAIO). 

I.  Moyal  Observaiorff, 

Loufcitude  from  Greenwich,  l^*"  43.05"  VV. 
Latitude,  55^  57'  23.2"  X. 

Authority  for  longitude:  C.  TiAZZi  Smyth j  for  latitude,  Thomas  Hen- 
derson. 

Directors:  Tnu^iAs  IIendekson,  1833-1844. 
C.  PiAzzi  Smyth,  1845. 

A  prccedinf]f  so-called  observatory  tower  existed  on  the  site,  which 
is  a  grassy  and  rocky  hill  top  in  the  midst  of  the  city,  from  1770,  but 
no  observations  of  scientific  character  were  ever  made  there.  It  was 
founded  by  subscription,  ami  was  not  comj)let(Ml  until  1702.  The  pres- 
ent observatory  was  projected  iu  1S12  and  eiccicd  on  shares  iu  1812. 
The  municipality  domited  the  ground.  In  IS.'l'J  the  founders  ceded  its 
administration  to  the  state,  and  in  184G  made  over  the  ownership. 
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It  is  by  no  means  a  model  bailding  for  an  observatory,  being  small, 
isolated,  smoke-exposed,  withoat  dweUing-bouses  attached,  often  diffi- 
colt  of  access  at  nigbt,  hide-bound  by  its  too  ornamental  white-stone 
GrAek  architecture;  and  looking,  as  Well  as  acting,  rather  like  a  classi- 
cal temple  of  the  winds  than  a  modern  working  observatory. 

II.  Bm  NevU  OhtervaUny, 

Longitude  from  Greenwich,  — — . 
Latitude,  . 
Director:  . 

Elsfleth  (Oldekbubg),  Gekmaky. 

titermcartc  der  Nav  'ujations  Schule, 

Longitude  firom  Greenwich,  33"  52*  E. 
Utitude,  B3I^  W  46<'  N. 

Authority  for  longitude  and  latitude:  Gonnaissance  des  Temps,  1884. 
Director:  G.  Beukmann,  1616, 

ERLAU,  IIUMaABY. 

Sternicarte, 

Ix)n<;itiule  from  (in'oiiwich,  I''  30'"  32"  E. 
Latitude,  17-  .11' 4"  N. 

Authority  f(-i  loii^^itudc  and  latitude:  Coiinaissaiicc  des  Temps,  1884. 
Director :  Dr.  Albebt  Fbajsz  yon  Moktedego. 

Eeathbrinebousg,  Bussia. 

Moifnetic  and  Meteorological  Observatory. 

I^oii^itude  from  Greenwich,  d**  2™  48»  E. 
Latitude,  5Go  40'  N. 

Authority  for  lon^citude  aud  latitude:  Kupffer,  1841;  Fritsoiie, 

1873  and  1870;  SOHAKNHOBST  und  KuHLBBRO,  1875. 
JHreetor:  G.  O.  CLERK. 

The  observatory  was  built  in  1835 ;  regular  observations  began  on 

January  1, 1836.   It  took  part  in  the  work  of  the  first  "Maguetischer 

herein,'' aud  has  lately  been  require<l  to  ac^^t  as  a  ''polar  observatory," 

from  August  .1, 1882,  until  Sei)teml»er  I,  ISS,'.,  aciMtrdiiig  to  the  i)ro- 

Ktammeof  the  International  Polar  Conmji^siou,  St.  IMersburg,  August, 
1881. 
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Instruments; 

{b)  Meridian  transit  instrument:  Makers,  Ebtel  &  SonN  (small 
passage  instrument),  aperture,  1.5  inches.  {!/)  Another  by  Bbaubbui 
St.  Petersburg  (universal  instrument). 

(g)  Clods :  One  mean  time ;  maker,  F.  FuLUTH,  in  St  Petersborg 
(without  No.);  another  regulator,  without  name. 

(/t)  Vhranomters:  Mean  time;  makers,  F.  Flauth, No. 37 ;  Wibbv, 
No.  86. 

(I)  Miscellaneous:  Magnetic  theodolite,  Bbaueh,  No.  37;  Bbaukr's 
compass  for  magnetical  declination  and  intensity ;  Gaubbt's  inclinato- 
rinm ;  variation  magnetometers  (syst  Gaubs);  several  series  of  me- 
teorological instruments  of  different  construction ;  thermometers  for 
observation  of  the  temperature  firom  superficy  to  3  meters  depth. 

Florenob,  Italy. 

I.  Eeale  Osservatario  Astronomico  di  Firenze  ad  Arceiru 

* 

Loiigitiule  from  Greenw  ich,  40'"  3.13"  E. 
Latitude,  A'i^  45'  U.3"  N. 

Autliority  for  loujL^itude  and  liititude;  Koyal  Stall"  of  Engineers. 
Director:  GUGLIELMO  Tempel. 

11.  Observatory  of  the  Royal  Museum. 

Longitude  fh>m  Greenwich,  45"^  1.5*  B. 

Latitude,  43©  4C  4.1"  N. 

Directors :  Prof.  F.  Fontana,  1784. 

Albssakdro  Galilbi. 

— ^  Fabbromi,  1805. 

0OTJ«T  Girolamo  Bardi,  1807. 

DoMEinoo  Be  VECcnT,  1808. 

Gabtamo  Del  liicco,  1814. 

Father  Inghirami,  1815. 

LuiGi  Puns,  1825. 

Giovanni  Battista  Amioi,  1837. 

G.  B.  BoNATi,  1859. 

BOMBNICO  CiPOLBTTI,  1873. 

Prof.  Pittei,  1874. 
GuGLiELMO  Tempel,  1875. 

III.  Metearohffusal  Observatory  of  ike  Royal  Museum* 

Longitude  from  Greenwich,——. 

Latitude,  . 

Director:  Br.  Pittei,  1875. 
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IV.  Observatory  of  /San  Giovannino  {Ximeniano), 

Longitude  from  GreeDwioIi,  . 

Latitude,  -w 

IHreetor  :  Prof.  P.  Cboohi. 

Founded  hy  Fatiikr  Leonardo  Ximenes,  a  Jesuit. 

In  the  annals  of  the  liii])erial  .Museum  of  Florence,  Vol.  II,  for  the 
year  1810,  we  read  that  about  the  year  17S4,  tlie  (J rand  Duke  Leopold 
I  gave  directions  to  liis  architect,  Gasi'ERO  Paoletti,  to  make  the  de- 
signs for  an  observatory  to  be  erected  within  the  precincts  of  the  Im- 
perial and  Royal  Museum  of  Physical  Sciem-e  and  Natural  History  of 
Florence,  of  which  the  Aiire  Feltx  Fontana  was  director. 

Prof.  DoMENico  1)e  Vecciii,  in  an  astronomical  report  inserted  in  the 
above  mentioned  annals,  declares  that  after  diligent  search  he  was  un- 
able to  discover  any  liistorical  document  relntivc  to  the  erection  of  this 
observatory,  and  that  the  date  of  1771  was  oi\cn  him  by  the  Engineer 
Del  Kosso.  The  same  i»rofessor  De  Vecchi.  in  the  introduction  to  the 
description  of  the  Imperial  Observatory  (above  ainials,  VoL  II),  declares 
it  to  have  been  already  constructed  aud  fiu'uished  with  some  iustru- 
nients  as  lar  back  as  the  year  1775. 

In  the  y<'ar  1781,  there  had  been  collected  in  the  observator}' a  clock, 
a  transit  instrument,  and  zenith  sector,  for  the  work  of  Professor  Slop, 
of  the  llnivcrsity  of  Pisa,  who  also  constructed  a  meridian,  passing  un- 
der the  pavement  of  a  hall,  which  owes  its  name  to  this  circumstance 
and  bears  the  following  inscri[)tiou :  "Linea  meridiana  ducta  in  obser- 
vatrio  Kegii  .Musa  i  Scieutiorum  Floreutiuiy  Petro  Leopoldo,  Imperaote 
anno,  MDCCLXXXIV.^ 

In  the  year  17S1,  Proiessor  Fontana  began  the  meteorological  obser- 
vations, using  eight  large  instruments  of  his  own  invention  and  con- 
structed under  his  attention,  care,  and  direction.  Arrested  in  his  ca- 
reer by  calumny,  and  in  consecpience  withdrawn  from  the  i\Iuseuui. 
Fontana  was  succeeded  as  director  pro  tempore  by  Alessandro  Gal- 
'lei  ;  lie  was  succeeded  by  Fabbkoni,  nonduated  by  the  ecclesiastical 
party  in  17$!)  vice-director  under  Fontana. 

On  the  1st  of  January,  18()r>,  we  iin<i  the  entry  of  the  death  of  this 
distinguished  scientist,  at  a  distance  from  that  Museam,  to  wliicli  he 
had  rendered  such  service  as  instructor  and  director. 

Shortly  after,  Faduroni  having  been  ajipointed  director  of  the  mint. 
Count  GlUOLAMO  Dardi  was  named  director  of  the  museum  in  his 
place,  lie  immediately  founded  several  chairs  of  instruction,  among 
them  one  of  astronomy,  which  was  assigned  to  Domenico  Db  Vecchi, 
professor  of  physical  sciences  at  the  University  at  Sienna,  and  to  hiin 
was  also  cntrasted  the  directorship  of  the  observatory  (1807), 

De  VECcni  remained  in  this  position  in  the  Florentine  Observatory 
until  July,  1814,  when  he  was  removed  by  an  order  of  the  Commissario 
I^leaipotenziario, Prince Babpiglioli,  under dateofJaoe  22, 1814.  (This 
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order  is  found  in  a  letter  addressed  to  the  director  of  tbe  miiscn in,  nnm- 
ber  1)2,  in  the  file  of  papers  relating  to  the  transactions  of  the  1.  and  R, 
Museum  for  the  year  1814.)  Professor  J>£  Yegohi  h  i mself  refers  to  this 
suppression  in  the  memorial  before  nientionedi  in  speaking  of  tlie 
methods  of  obserTing  with  reflecting  instruments.  Frofessor  0B 
VECcni  never  returned  to  his  office  as  instructor  in  the  observatory. 

In  the  letter  of  Prince  Kaspiglioli  to  the  director  of  themnseam  it 
was  also  stated :  <a  tliink  it  well  to  inform  jon  that  Father  Gaetano 
DEL  Bicoo  has  been  invited  to  take  charge  of  the  preservation  of  the 
astronomical  instrnments,''  which,  in  consequence,  were  received  fh>m 
the  professor  himself,  and  held  firom  June,  1814,  to  May  17, 1818,  on  which 
day,  having  passed  from  this  life,  Father  Gabtako  del  Bicoo  was  sao- 
oeeded  by  Father  iNOmsAMi,  professor  of  astronomy  in  the  Ximeniano 
Observatory. 

At  this  point  it  is  necessary  to  observe  that  the  observatory  of  the 
Boyal  Museum  was  always  an  entirely  distinct  institation  ttom  that  of 
San  Giovannino,  some  time  designated  degU  Scolopi,  the  latter  having 
been  fonnded  by  Father  Leonardo  Xdieneb,  Jesuit,  from  whom  it  de- 
rived the  name  of  Ximeniano,  which  it  retains  and  by  which  it  is  at  this 
time  especially  distinguished. 

Father  Inghibami  held  the  position  until  the  7th  of  October  of  the 
same  year,  when,  by  desire  of  the  Count,  he  had  added  to  his  other  du- 
ties those  of  Director  of  the  Museum. 

From  1814  to  1825  we  find  no  document  which  proves  the  presence 
of  an  astronomer;  it  remained  wholly  inactive  for  a  period  of  about 
eleven  years. 

In  July,  1825,  Prof.  Luioi  PoKS,  of  Marseille,  was  appointed,  and  suc- 
ceeded in  1837  by  Prof.  GiOTANi  Battesta  Amici,  of  Modena,  who 
held  the  directorship  of  the  observatoiy  until  1850,  when  he  was  re- 
tired on  account  of  extreme  old  age.  Although  all  the  duties  of  the 
office  since  1852  had  been  performed  by  Prof.  G.  B.  Donati,  he  did  not 
succeed  to  the  official  title  of  director  until  1864,  a  year  after  the  death 
of  Professor  Amci. 

At  that  time  Donati  conceived  the  idea  of  erecting  a  new  observa- 
tory in  the  vicinity  of  Florence  :  the  old  institution,  in  a  central  part  of 
the  town,  no  lon^^er  nici  thf  requirements  of  astronomical  stud}', 
and  not  beinj^  lar^e  eii()n<;h  to  hold  tlie  laij4:e  Jind  excellent  equ;itorial 
constructed  by  bis  predecessor.  AiiUmI  in  this  bold  entrri)iise  by  the 
intlnence  and  support  of  the  munieii>al,  j>rovinL'ial,  and  .^tate  authority, 
and  by  secniin;;  the  interest  of  Kinj:  Victor  Emam  el,  Professor 
Donati,  in  October,  ISTU,  was  able  to  inaii^airate  the  new  observatory 
on  the  Callc  d^Areetri,  a  little  removed  frum  the  house,  where,  two  hun- 
dred and  thirty  years  before,  (lALiT.ro  had  ended  the  labors  of  his  life. 

To  the  new  institution  was  translcired  all  the  seieiitilie  material  bo- 
lon^;i;ing  to  the  1  )t'i»artment  of  Astronomy,  ami  the  place  occupied  l»v  it 
in  the  observatory  was  dc voted  exclusively  to  meteorological  obscrva- 
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tioDS,  both  branches  remaining  under  the  direction  of  Professor  Donati, 
the  meteorological  division  being  represented  in  Florence  by  his  assist- 
ant, Prof.  GosTANTnnjs  Pittbl 

DoNATi  having  died  on  Febmary  20, 1872,  the  charge  of  the  new  ob- 
servatory  was  given  to  Prof.  Domenico  Cipoletti,  formerly  Dokati's 
assistant  in  the  astronomical  conrse,  who  held  it  nntil  the  following 
May,  when  he  began  to  &il.  The  observatory  at  Aroetri  was  provisionally 
confided  to  Professor  Pittei,  nntil  June  1, 1875,  when  Signer  Guo- 
LiSLMO  Tbmfel  was  called  as  astronomer,  which  position  he  still  retains, 
and  Professor  Pittei  thereupon  assnmed  the  definite  direction  of  the 
observatory  of  the  Mnsenm,  re-organized  under  special  direction,  and 
entirely  separated  from  the  observatory  at  Arcetri. 

Fbankfubt,  a.  m.,  Pbussia. 

lYivate  Observatory. 

Longitade  from  Greenwich,  34*°  47.1"  E. 
Latitude,  60©  7'  3"  N. 

Authority  for  longitude  and  latitude:  A.  Lancastek,  Listo  Gencrale 

des  Observatoires  et  Astronomes,  18S7. 
Director  :  Dr.  Epstein. 

«  FUNOHAL,  MADEIBA. 

Observatory. 

Longitade  from  Greenwich,  1^  7"^  35.5*  W. 
Latitude,  32o  37'  46"  N. 

Authority  for  longitude  and  latitude:  Gonnaissance  dcs  Temps,  1884, 

p.lv. 
IHreeiar: 

Galatz,  Boumahia. 

Private  Observatory. 

Longitude  from  Oiecnwicb,  V'  52"'  11^  E. 
Latitude,  43-  IHJ'  V2"  N. 

Autliority  for  loiii^itude  uud  latitude;  Couuaissauce  des  Temps,  1584, 

X).  xxix. 
Director: 

Gbkeya,  Switzerland. 

Ohscrvatoire  de  Qem/he, 

Longitude  from  Greenwicb,  24"'  36.77»  E. 
Latitude,  46°  ir  58.8"  N. 
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IHrectors:  J.  A.  Mellet  Favre,  1772. 

M.  A.  PiCTET  TUKRETIN  1700. 

J.  F.  T.  Mafkice,  1794. 

r.  riCTKT,  1.S02. 

A.  Gautier,  1819. 

L.  F.  Wartmann,  1832. 

E.  rLANTAMOUR,  1S40. 

E.  Gautieb. 

Founded  in  1771,  completed  in  1773.  Octagonal  atractare  iNiilt  in 
great  part  at  the  expense  of  J.  A.  Mbllbt,  upon  a  casemate  of  tbe 
Bastion  Saint  Antrine.  In  1829  the  representative  conneil  of  the  can- 
ton passed  a  resolution  tor  the  oonstniotion  of  a  new  observatoiy  to  be 
bnilt  upon  the  same  bastion,  not  far  from  the  old  edifice.  It  is  oom- 
posed  of  a  main  building  of  one  story,  and  of  two  lateral  turrets  with 
hemispherical  domes.  In  1879  the  original  building  had  an  annex  bnilt 
to  it ;  at  the  same  time  a  tower  was  erected  to  the  west  of  the  old 
building,  in  which  the  19-inch  refractor,  presented  to  the  cantons  bl 
Geneva  by  E.  Plantamoub,  has  been  placed. 

Gbmoa,  Italy. 

L  Obiervatario  deUe  B.  Univernti^ 

Longitude  from  Green wicii, 

Latitude,  IP  21'  59"  X. 

Directors:  Giuskitk  Garibaldi,  1830. 

MicnELE  Alberto  Bancalari,  1849. 

TiETRo  Maria  Garibaldi,  18G5. 

This  observutory  was  entirely  refitted  ia  1874,  and  is  particularly  in- 
tended for  meteorological  observations. 

II.  ObMervatory  of  ike  Bydrographic  Qffloe. 

Lonfjitnde  from  (Ireeiiwich,       41.4'  E. 
Latitude,  li^  li5'  1).:>"  K. 
Director :  G.  B.  Magnagul 

Gbobqetown,  Bbttish  Guiana. 

Observatory, 

Longitude  from  Greenwich,  . 
Latitude,  — — . 
JHreetor :  — . 

Glasgow,  Sootlakb. 

Observatory. 

Longitude  from  Greenwich,  17"'  10.6*  W. 
Latitude,  55^  52'  42.S"  N. 
Directors  :  J.  P.  Niciiol,  1840. 
li.  GfiANT,  18G0. 
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Ckimtnenced  in  1818  at  the  ezpeuae  of  a  society.  PermaneDtly  organ- 
ized with  the  help  of  a  pnblio  sobscription,  of  one  sabeidy  from  the 
UniTersi^  and  another  from  the  State.  In  1862  a  special  ball  vas . 
added  for  an  equatorial,  which  has  an  aperture  of  0  inches:  (0.23''). 

GoHus  (NSAB  Leipzig),  Saxomt. 

I.  Private  Sternicarte. 

Longitude  from  Greenwich,  49"  28.6*  E. 
Latitude,  51o  21'  42.3" 

Authority  for  longitude  and  latitude :  Pro£  0. 0.  Bbuhns. 
fropietcr:  August  Aubbbaoh. 
Observatory  was  built  in  1861~'62. 

II.  Private  Stemwarte, 

Tjongitiule  from  Givciiwicli,  49*"  29.65*  E. 
Latitude,  51°  21'  So"  N. 

Authority  for  longitude  and  latitude:  A.  Langastbb,  Liste  Gto^rale 

des  Observatoires  et  Astrouomes,  1887. 
Proprietor:  W.  Wimklbb. 

GoiHA,  Gbbmai^y.  - 
8temw€^te, 

Longitude  from  Greenwich,  42"  50.66*  £. 
Latitude,  50o  56'  37.5"  N. 
JHreetan:  £•  X.  ton  Zach,  1787. 

B.  A.  yon  Likdenau,  1808. 

J.  F.  Enokb,  1817. 

P.  A.  HANSBN,  1825. 

A.  KBt)OBB,  1876. 

L.  DB  Ball  (ad  interim). 

fi.  SEBLiaEB,  1881. 

Dr.  E.  Bbckeb. 

The  first  observatory  w;is  erected  in  1781,  on  the  ''SKF/nERQ,"  IJ 
niiles  (two  kilometers)  from  the  town.  In  185;5  a  new  observatory  was 
built  iu  the   Jiiger^truiise,"  not  fur  from  the  ducal  x)alace. 

GUTTINGEN,  PBUSSIA. 

Kdniffliohe  Stemwarte. 

Longitude  from  Greenwich,  SO"*  4G.4"  E. 
Latitude,  51o  :U'  7.0''  N. 

Authority  for  longitude  and  latitude :  Berliner  Jalurbueh. 


Digitized  by  Google 


432 


ASTRONOMICAL  OBSERYATOBIES. 


Directors:  J.  A.  von  Segner,  1735. 

.7.  Tobias  Mayer,  1754. 

iM.  LoRNiTZ,  1762. 
A.  (>.  Kastner,  17G  I. 
K.  V.  VON  Seyffeb,  1800. 
C.  F.  CiAUSS,  1807. 
Dr.  E.  F.  W.  KUNKEBVUES,  1866. 
Dr.  W.  SCHUB. 

Foanded  in  1734,  at  the  same  time  with  the  nniyersity,  and  located 
in  one  of  the  ronnd  towers  of  the  ancient  fortification,  aronnd  which 
was  bnilt  an  exterior  gallery.  In  1811  the  obaerratory  was  transfened 
to  a  more  suitable  spot  ontside  the  sonthem  gate-way  of  the  town.  This 

new  bailding  is  on  the  plan  of  a  rectangle,  with  the  longer  sides  facing 
east  and  west.  An  addition  is  made  by  wings  to  the  north;  a  copola 
surmounts  the  central  vestibule,  and  a  terrace  encircles  the  whole  struc- 
ture. In  1 818  the  first  meridian  circle  ever  made  and  mounted  in  Europe 
was  x)laced  there. 

Instruments  : 

(a)  Meridian  circles :  One  made  by  Bbpsold,  sr.,  of  Hamburg;  diam- 
eter of  circle  3^  feet,  divided  to  5' ;  read  by  two  microBOopes  to  1";  ap- 
erture of  objective  4}  inclies  (114""");  magnifying  power  ordinarily  em- 
ployed, 9G diameters:  one  made  by  HBiOHBimAOH,  of  Munich;  diame- 
ter of  circle  3  feet;  divided  to  3';  read  by  four  microscopes  to  0.24"; 
aperture  of  objective  4}  inches  (100"*") ;  magnifying  power  ordinarily 
employed,  60  diameters. 

(b)  Meridian  transit  instrument:  Maker,  Bbiohbrbaoh,  of  Munich; 
aperture,  4}  inches  (116™°^) ;  magnifying  power,  75  diameters ;  (ft')  one 
portable,  maker,  Ebtel,  of  Munich. 

(o)  Equatarialinstrument :  Maker,  Fbauenhofbb,  of  Munich;  aper- 
ture of  objective,  2.9  inches  (74"»);  magnifying  imwer  of  eye-piece,  i& 
{&)  Five  telescopes:  makers,  1st,  Mebz,  of  Munich;  6  feet  long,  aper- 
ture 5  inches ;  2d,  Steinhbil,  of  Munich ;  5  feet  long,  aperture  4  inches; 
3d,  DoLLOin),  of  Munich ;  4  feet  long,  aperture,  3}  inches ;  4th,  DoL- 
LOND,  of  Munich;  3  feet  long,  aperture  3  inches;  5th,  Pl(5ssl,  of  Vi- 
enna ;  28  inches  long,  aperture  2^  inches.  Three  comet-seekers :  makers, 
l8t,  Mebz,  of  Munich ;  6  inches  aperture ;  2d,  Mebz,  of  Munich ;  3 
inches  aperture;  3d,  Voigtlandeb,  of  Brunswick ;  2^  inches  aperture. 

{(1)  SpeHroscope :  By  Mebz,  of  Munich. 

(f)  Chronograph:  By  AusFELD,  of  Ootha. 

{g)  Cloeks:  One  mean  time;  maker,  Gastens;  two  sidereal:  makers, 
1st,  Habdt,  of  London;  2d,  Shblton. 

{h)  Chrommeiers :  Four  mean  time;  makers,  Ut,  Bbbthoud;  2d, 
Sagkmank;  3d  and  4th,  Enoblioh;  5th,  Uabdt;  sixtieth  part  of  a 

second. 

(t)  Miscellaneous :  Heljometer  by  Fbauenhofeb,  of  Munich;  theodo* 
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litesy  one  by  Beiohbmbaoh,  two  by  Metbbstein;  sextants  by  Caby, 
Tboughton,  Pistob,  Steinheil,  and  Bbeithaupt  ;  two  beliotropes 
by  Mbtebstbih. 

Gbaz,  Ausibia* 

I.  rhysikalkcJicit  Imtitut  der  K.  K,  Carl  Fruiuens  UnicersiUit, 

Longitude  from  Greenwich,  — 
Latitade,  . 

Dirtetor:  Prof.  Dr.  LiTDWiG  Boltzmann. 

II.  UniverHUita  Stemwartc 

Longitude  from  Greenwich,  1^'  1"^  47.1)*  E. 
Latitude,  ITo  4'  37.2"  N. 

Authority  for  longitude  «and  latitinle:  A.  Lancasteb,  Liate  Geuerale 

des  Observatoires  et  Astrouomes,  lb^7. 
Director :  Dr.  C.  Fbiesach. 

III.  Ftivah  SUmwarte, 

LoD gitade from Qreen wioh,  . 

Latitude,  . 

i>ireotor :  E.MatheyGuekbt. 

GBSSMWIGH,  EKGIiAMD. 

Bagal  Obiervatory, 

Longitude  from  Washington,    8»  12.09*  E. 
Latitude,  51o  28'  38.4'' 

Authority  for  longitude  and  latitude :  Kautical  Almanae,  Greenwich 

Obserrations,  1878. 
IHrecton:  J.  Flahstebd,  1675!| 

E.  IIallby,  1720. 

J.  Bbadley,  1742. 

K.  Bliss,  17G2. 

K.  Maskelynb,  1765. 

J.  VOHD,  1811. 

G.  B.  AiBY  (Astronomer  Boyal),  1835. 

W.  H.  M.  Ghbistie  (Astronomer  Royal),  1881. 

Founded  by  royal  statute  on  tbe  4th  ^lar-'li,  107.'>.  l»uilt  in  tlie  park 
at  Greenwieh  by  CuKisropnER  Wren,  architect.  At  lirst  it  consistrd 
mcTcly  of  an  oeta^^onal  tower.  In  lOdO  Fl.\3Istj:ed  put  up  an  addilional 
^in;;  to  accommodate  the  uiural  sector,  w  ith  ihc  lielp  of  wliich  he  n)ade 
hi.s  catalogue  of  stars.  The  board  of  visitor:^  was  cn  afcd  in  1710.  In 
1740  and  the  years  immediately  foUowiug  great  improvements  and 
additions  were  made. 
H.  Mis.  170  ^28 
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A  stafnte  of  lV(i"*  confirmed  the  ri;;lit  of  supervision  vested  in  the 
rojal  society  and  exercised  by  the  board  of  visitors.  In  1770  two  re- 
volvin;^  domes  were  constructed  upon  the  turrets,  and  these  have  served 
as  models  for  all  revolving?  turrets  since  constructed.  In  1772  the  first 
achromatic  object  fjlassever  used  at  Greenwich  was  attached  to  the  south 
quadrant.  In  1779  tlie  expediency  of  enlarpjing  the  meridian  openings 
was  ackuowledged ;  liithcrto  tbe  aperture  bad  ouly  been  6  inches 
(0.15'»). 

At  the  befjinniii};  of  tlie  present  century  it  became  necessary  to  re- 
buihl  the  o1)servatory,  and  the  work,  continuing  until  ISll,  consisted  in 
the  construction  of  two  rectanjjuhir  buikliufjs,  the  eastern  one  beinp:  the 
observatory  j)roper,  and  containing  halls  for  the  meridian  instruments, 
tlie  library,  and  otlice,  while  the  western  structure  was  intended  for  tlie 
dwellinf^  house  of  the  superintendent. 

The  present  orjjanization  of  Greenwich  Observatory  dates  from  a 
roy.al  statute  of  1830.  According  to  the  terms  of  this  statute  the  board 
of  visitors  consists  of  the  members  of  the  Tvoyal  Society,  the  members 
of  the  Astronomical  Society,  and  the  Oxford  and  Cambridge  professors 
of  astronomy. 

Vs  a  finishing  touch  the  immonse  dome  to  the  southeast  was  built  in 

INSTBUUENTS: 

(a)  Meridian  eirele:  One;  makers,  Baksomes  &  Hay  (engineers), 
Tbduohton  &  SIMMS  (opticians) ;  diameter  of  curele,  72  inches ;  divided 
to  5' ;  read  by  six  microscopes  to  0.06" ;  fonr  supplementary  microscopes 
for  determination  of  division  errors  and  occasional  nse :  aperture  of  ob* 
Jective.  8.1  inches ;  for  observations  of  the  sun,  aperture  employed,  8.1; 
magnifying  power  ordinarily  employed,  105  diameters. 

{V)  AWazimuth:  Makers,  Bansombs&  May  and  W.  Sdocs;  aperture, 
4  inches.  Magnifying  power,  100;  diameter  of  circles,  3  feet,  divided 
to  5^. 

(c)  Fquatarial  instruments :  Makers,  Bansomeb  &  Simms  (engineers), 
Tbouohton  &  SIMMS  (opticians),  Mebz  (objective) ;  aperture  of  ob- 
jective, 12.8  inches;  magnifying  power  of  eye-pieces,  00  to  1500.  {&) 
Shcapshanl^s  equatorial:  makers,  T.  Gbubb,  Gauohoix  (objective); 
aperture  of  objective,  inches.  I^^aylor  equatorial :  maker,  T.  Gooes, 
of  York;  aperture,  6  inches.  Skueklmrgh  equatorial :  maker,  Ramsdbn; 
aperture,  4.1  inches. 

{d)  iSpcctrosoopes :  Half -prism  spectroscope ;  maker,  Hilgbb.  Direct 
vision :  one,  two,  or  three  compound  half-prisms  ^  with  dispersioiis  (A 
to  H)  of  about  18^0,  83^,  and  335^.  Single  prism  stereoscope  :  Makers, 
Tboughton  &  SIMMS ;  one  flint  prism. 

(c)  Photometer :  Airy's  double-image  micrometer;  makers,  TeoTOK- 

TON  &  SIMMS. 

(/)  Chronograph :  Makers,  E.  Dent  &  Co, 
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(0)  Cloek» :  Ooe  mean  time;  Makers,  Shepherd  &  Son:  one  sidereal; 
makers,  E.  Dent  &  Co.,  Habdy,  Abnold,  Graham. 

(k)  Ohrmtmeters :  Mean  time ;  makers,  various.  There  are  always  on 
hand  a  large  n amber  rated  for  the  navy;  some  of  these  are  nsed  when 
necessary  for  the  Observatory.  Sidereal ;  none  of  aoonrate  character. 

(1)  Misceilaneoua :  Photoheliograpli ;  maker,  Dallmetbr  ;  apertare 
of  objective,  4  inches.  Several  portable  telescopes ;  aperture,  4  inches 
to  2}  inchefi.  Five  other  6-inch  equatorials  (packed  in  cases)  returned 
from  Transit  of  Venus  Expedition,  1874.  Five  3-inch  portable  transits 
by  Siaois;  one  14-inch  alt-azimuth  bySnofS;  three  14-inch  altitude 
instruments  by  Simms  ;  four  photohelio^raplus  by  Dallmbyeb  (all  re- 
turned from  the  Transit  of  Venus  Expeditions,  1874). 

Grionon  (G6tb  d'Or),  France. 

(Jbscrvdtoirc  du  pricin  v  dc  St.  Jean, 

Lonfjitiulo  from  (Ireenwich,  17"*  38»  E. 
•  Latitude,  470  33' 42'' N. 
Authority  for  longitude  aiul  latitude:  A.  Lancaster,  Liste  G^n^rale 

des  Observatoires  et  Astronomes,  1887. 
Direetar:  h\  Mayeul  Lambt. 

GuLLDowN  (Surrey)  England. 

Private  Observatorg. 

Longitude  ftom  Greenwich,  1»»  55.1*  W.. 

Latitude,  51©  13'  39.2"  N. 

Authority  for  Ion<ritutle  anil  latitude:  A.  LANCASTER,  Listo  Geucrale 

des  Ob.servatoiios  i  t  Astiououies,  1S87. 
rtoprktor :  J.  Kakd  Cai  kon. 

Habana,  Cuba. 

Ohacrratoyii)  dil  A',  (,'okyio  dc  Bclen. 

Longitude  from  Greenwich,     29™  SO*  W, 
Latitude,  23^  9'  21"  N. 

Authority  for  longitude  and  latitude:  Ck>nnai8sanoe  des  Temps,  1884,  p. 

Iziii. 
JHreetor: 

Halifax,  England. 

JBermemidc  Ohserratoryj  ISkircuat, 

Longitude  from  Greenwich,     28«  W. 

Latitude,  o3o  42'  9  '  N. 

Authority  for  longitude  and  latitude:  A.  Lancaster,  Listo  Gdn<^rale 

des  Observatoires  et  Astronomes,  1887. 
Director:  E.  Crosslet. 
06<er«er:  J.  Gledhill. 


Digitized  by  Gopgle 


436  ASTRONOMICAL  OBSERVATORIES. 

« 

Hamburg,  Gbrhant. 
Stemtearte, 

Lon^tade  from  Greenwich,  39°"  53.8*  £. 
Latitiule,  53©  33'  7"  N. 
Directors:   Moser,  1823. 

K.  L.  C.  KuMKER,  1830. 

Ge()K(;  V.  W.  Ki  MKEiz,  1803. 
Built  by  J.  0.  Ukpsold,  in  181  (>,  upon  a  location  near  the  Altoua 
gate;  (Icstrovi'd  by  tlio  Froncb  in  1813;  rebuilt  in  IHlM,  tlirou^li  u legacy 
left  by  Geell,  ui)on  tin;  site  of  the  old  ramparts;,  and  still  in  the  nei<;h- 
borhood  of  the  Altoua  ^^^ate.  It  has  a  central  hall  for  meridian  iustru- 
moiits  and  two  win^^s  surniouuted  by  turrets.  The  east  wiug  is  used 
for  a  scliool  of  uavigatiou. 

Harrow,  Enolaih). 

Private  Ohiervatory, 

LoDgitnde  ftom  Greenwich,  1"  20*  W. 
Latitude,  51©  W  15"  N. 

Authority  for  longitode  and  latitude :  A.  Lancaster,  Liste  G^ndrale 

des  Observatoires  et  Astronomes,  18S7. 
Proprietor :  Lieut.  Col.  G.  L.  Tupman. 

Hexdelberg,  Gerkabt. 
Stemwarte  dea  Serm  Dr.  T,  Wolf. 

Longitude  from  Greenwich,  . 

Latitude,  • — ; — . 

Authority  for  longitude  and  latitude  A. :  Lancaster,  Liste  G^ntele 

des  Ohserratoirea  et  Astronomes,  1887. 
Director  Dr.  T.  Wolf. 

llELSixcroKs,  Finland. 

Afitronoviisha  ObsavatorieU  • 

Longitude  from  Greenwich,  I"*  39"»  49.14"  E. 

Latitude,  COo  w  l'.O"  X. 

Directors:  V.  AV.  A.  Argelabder,  1829. 

(x.  Li  NDAHL,  1841. 
F.  WOLDSTEDT,  1852. 

A.  Kruger,  1852. 
Dr.  A.  S.  DOBBER. 

Founded  in  1829,  near  the  uuirersity,  after  the  iire  at  Abo  had  de- 
stroyed the  scientifie  instruments  of  that  Finnish  town.  This  ohserva* 
tory  is  the  most  northerly  in  the  world. 

TlERENV,  IIUxN'GARY. 

Aatro  Fhynikalisches  Observatorium* 

Longitude  from  Greenwich,  l'*  6"*  24.7*  £. 
Latitude,  47o  15'  47"  K 
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Aathority  for  loDgitade  and  latitude:  A.  Lanoastbb,  Liste  G^n^rale 

des  ObservatoireB  et  Astionomes,  1887. 
Fr&pietar:  E.  db  Qothabd. 

Established  in  1881. 

Hong-Kong,  China. 

Observatory. 

LoDgitade  firom  Greenwich,  7^  36°  4I.8C  E. 
Latitude,  22o  18^  12.2^' 

Aathority  for  longitude  and  latitude:  A.  Lanoastbr,  Liste  Gdn^rale 

des  Observatoires  et  Astronomes,  1887. 
Director:  W.  Dobbrok,  Astronomer  Royal. 

Innsbruck,  Austria. 

FhysikalUches  Institut  der  K.  K.  Leopold  Framens  UmverHtaU 

Longitude  from  Greenwich,  45"  3&  E.  (approximately). 
Latitude^  470  le*  W  TS.  (approximately). 
Direetor:  Prof.  Leopold  Pfaundlee. 

Ipswich,  England. 

Ormll  Park  Obeervatory* 

Longitude  from  Greenwich,  4^  65.8»  E. 

Latitude,  52°  0' 33''  N. 

Authority  for  loiigituile  jiiid  lalitiKle:  A.  LANCASTER,  Liste  Gcu«5rale 

des  Observatoires  vi  Astronomes,  1661, 
Propricfor:  Colonel  Tomlune. 
Astronomer :  J.  1.  I'llmmer. 

Jena,  SaxeAVeimab. 

Sternwarte. 

Longitude  from  Greenwicli,  4G'"  17'  E. 
Latitude,  50^  .-,0'  L'U"  N. 

Authority  for  loni,'itudc  and  latitude:  A.  Lancaster,  Liste  Generale 

des  Observatoires  et  Astronomes,  1887. 
Directors:  J.  F.  ToSSELT,  18:i0. 

L.  Sen  RON,  1853. 

E.  AnnE,  1878. 

Duili  iu  18120,  iu  the  same  gardeu  whore  Schiller  wrote  Walleusteiu. 

JUYIST,  FbANOB. 

Vrlvatc  Obscrcalory. 

Lon^ilntle  from  Greenwich,  9'"  29*  £. 
Liititude,  18^  41'  W 

Authority  for  longitude  and  latitude,  A.  Lancaster,  Liste  Gen6rale 
des  Observatoires  et  .Vstrouomes,  1887. 

Proprietor:  C.  FjLA3OkLA&i0N. 
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Erzbkchof  HaynaliTs  Obavrvaturium. 

Longitude  from  Greenwich,  1^  15™  54.28*  E. 
Latitude,  46o  31'  41.25"  K. 

Authority  for  longitude  and  latitude:  A.  Lancaster,  liste  G^n^rale 

dee  Observatoires  et  Astronomes,  1887.  . 
Directors :  Dr.  Charles  Braun,  S«  J. 

A«  HttNINGBR. 

The  observatory  was  founded  by  Cardinal  Hatnald,  Archbishop 
of  Kalocsa,  in  1878-'79. 

Karlsruhe,  Baden. 

Orossherzogliche  iSternwarte, 

Longitude  from  Greenwich,  33"*  22*  E* 
Latitude,  48o  59'  44"  K. 

Authority  for  longitude  and  latitude :  Connaissanoedes  Temps,  1884,  p. 
xxvi. 

Director  :  W.  Valentiner. 
Transferred  from  Mannheim  in  1879. 

Kasan,  BussiA. 

Observatoria, 

Longitado  from  Greenwich,  3''  IC"  29.1*  E. 

Latitude,  55©  47'  24."  N. 
Directors:  J.  J.  Litrow,  1814. 

J.  SlMONOFF,  181G. 
M.  LlAPOUNOFF,  1816. 

M.  KowALSKi,  1854. 

1).  DOUEJAGO. 

Foiiiulod  in  1814  by  the  university.  Constriu'tod  upon  a  very  solid 
ancient  .structure;  s(iuure  tower,  2,1  feet  (7  iiu'ters)  in  liei*jlit.  The 
southern  f^allery  adjoins  a  wooden  slied  at  its  west  an<Tle,  which  has  a 
movable  roof.  The  buildin^^,  with  a  portion  of  the  instruments,  was 
burned  on  the  occasion  of  a  fire  which  destroyed  part  of  the  town  on 
the  olh  Sex)tomber,  1842.   Imuiediately  restored. 

EEHPSHOT,  JA3£AI0A. 

Observatory  of  Max,  w,  JIalL 

Longitude  from  (Ireeuwich,  o''  11'"  W. 
Latitude,  18o  N. 

Authority,  A.  LAisCAfciTER,  Li&te  Geuerale,  etc.,  1887. 
Director:  . 
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Kensington,  England. 

Ohscr  calory. 

Longitude  from  Greeuwicb,  40"  W. 
Latitude,  5lo  30'  12"  N. 

Authority  for  longitude  and  latitude :  Counaissance  des  Temps« 
p.  XV. 

KuAUKOFF,  Russia. 
Ohurvataria, 

Longitode  from  Greenwich,  2^  24"  54.7*  B* 
Latitnde,  60o    10.2"  K. 
Directors:  J.  Fbdobbnko. 

Recentb'  esLibliisheil. 

*  Kiel,  Psussia. 

I.  K&nigliche  Stemwarte, 

Longitude  from  Greenwich,  40"  35.74*  E. 
Latitade,  54o  20^  28.6^'  K. 
Directors :  0.  A.  F.  Petbbs,  1873. 
A.'Kbttegeb,  1881. 

Founded  in  1873,  by  tlio  transfer  of  the  observatory  from  ALTONA. 

IL  Chronometer  ObserwUorium  der  K»  Matirine. 

Longitude  firom  Greenwich,  40"  37J^  E. 
Latitade,  54o  20^  3.3" 

Anthofityfor  longitude  and  latitade :  A.  Lanoasteb  Liste  G^n^nde 

des  Obsenratoires  et  Astronomes,  1887 
Director:  O.  F.  W.  Pexebs. 

ElEFF,  iiUSSIA. 

Observatoria. 

Longitade  from  Greenwich,  2^  2"  0.7*  E. 
Latitade,  W>  27'  11.12"  N. 
Directors:   FSADOBOW,  1838. 

A.  Sghidloffsky,  1855. 

M.  K.  Ehandbikoff,  1872. 

Established  in  1S3S  as  an  auuex  to  the  university. 

Kingston,  Ganaba. 
Observatory, 

Longitude  from  Greenwich.  5**  5"  56.4»  W. 

Latitude,  44©  13'  25.2"  N. 

Authority  for  longitude  and  latitude :  A.  LANCASTER,  Liste  G<*nerale 

des  Observatoires  et  Astronomes,  18S7. 
Director:  J.  Williamson. 
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Kis  Ejlbtal^  Hunoabt. 

Stemwarte  der  Baroneaae  von  Podmaniczkif, 

Loiifjitiulc  from  (Ireenwicb,  1"'  IS"*  lo*  E. 

Latitude,  47^  42'  ^^ 

Authuiity  lor  lon<,ntiidc  and  latitude:  A.  LANCASTER,  Liste  Gcueralc 

dcs  Ob-scrvatoiri's  ct  Astrouoiuet>,  1887. 
Director:  li.  voN.  KuVESLiGETHY. 

Kilmarnock,  SooTi«Ain>. 

Obgervatory. 

LoDgitade  from  Greenwich,  IS*"  10.5"  W. 
Latitade,  55o  3G'  40"  N. 
Directors:  Thohas  Morton,  1818. 
Thomas  Lee,  1^62. 

ErcL'tcd  in  ISIS  by  tbo  h\U\  Mr.  Morton,  IT.  M.  11.  S.  S.  A.,  at  an 
oxpciiso  of  about  .€1,500,  and  is  now  the  i)ro[)(*rty  of  Thomas  F. 
II.  A.  S.  Its  ln'i^lit  is  70  feet,  antl  hein*^  at  au  elevated  situaliou,  it 
commands  au  extensive  and  delightful  view. 

Klausenbuug,  Uungary. 

Stemwarte. 

Longitude  from  Greenwich,  . 

Latitude,  . 

Director:  Carl  JuszTA. 

Kjobbndavn  (Gopsnhaobn),  Dbnharx. 

Universitets  Astronomiske  Obscrmtorium, 

Longitude  from  Greenwich,  50°^  19.2*  E. 
Latitude,  US©  41'  13.6" 
Directors:  O.  Lumboro,  1037. 

T.  Bartholin.  1047 

O.  KOEMER,  1681. 

Peter  L  IIorrebow,  1714. 
0.  horrbbow,  1753. 
T.  BUGGE,  1777. 
IT.  C.  Schumacher,  1815. 
Von  Caroe,  1822. 
0.  F.  R.  Olufsen,  1832. 
II.  d'Arrest,  1850. 
T.  N.  TniELB,  1876. 
Founded  in  lf;:J7,  Imt  only  completed  in  lOriO.    The  first  edifice  was 
destroyed  by  lire  on  the  'JHli  of  October,  17:i8.   Tbo  observatory  was 
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re-established  in  the  ronnd  tower  belonging  to  the  university.  In  1820 
a  wooden  addition  was  made  to  it  on  the  Uolken  bastei.   Finally,  in 

1857,  it  was  reorganized  and  removed  to  the  glacis  of  the  fortress  be- 
tween the  citadel  and  the  Osterthor  (eastern  gate). 

KoLN,  Prussia. 

Stcrnicarte. 

Longitude  from  Greenwich,  21^  51*  E. 
Utitnde,  50o  6&  SI"  N. 

Aathorit^  for  longitude  and  latitude:  A.  Langasisb,  Liste  G^n^rale 

des  Observatoires  et  Astronomes,  1887. 
IHreetor :  Dr.  Hbbhanit  Klein. 

K&NiosBEBG,  Prussia. 

UniversiUits  tSternwarte, 

Longitude  fh>m  Greenwich,  1^  21'°  58.91*  E. 
Latitude,  54o  42'  50.6"  N. 
Directors :  Z.  W.  Bessels,  1811. 

A.  L.  BusOH,  1S49. 

M.  L.  G.  WiCHHANN  1866. 

E.  LUTHEB,  1880. 

Constructed  in  1811  on  one  of  the  most  elevated  points  of  the  ram- 
parts  to  the  northwest  of  the  town.  A  main  building  divided  into  two 
great  balls— a  northern  and  a  southern.  Two  wings— one  the  meridian 
ball,  the  other  an  addition.  With  the  use  of  a  meridian  circle  Bessels 
and  his  assitttants  accomplished  the  work  known  as  the  Konig.sbei  ger 
Zonen."  This  great  undertaking  was  begun  August  19, 1821,  and  fin- 
ished January  21, 1833.  • 

Kbakau,  Ausxbia« 

K.  K.  UnivcniUits  iSleniicarle. 

Longitude  fh>m  Greenwich,  P  lO"*  50.5"  E. 

Latitude,  50o  3'  60"  N. 

IHreclon :  Dr.  J.  B.  Sniadecei,  1791-1803. 

Dr.  J.  I.  LiTTBOW,  1807-1809. 

Dr.  J.  Leski,  1811-1825. 

Dr.  Max  Weisse,  1826-1801. 

Dr.  F.  M.  Kablinskt,  1862. 

The  observatory,  established  in  1701  and  partially  reconstructed  in 

1858,  lies  in  the  botanical  fjarden  at  tin*  ciistorn  extremity  of  the  city. 
The  buildinp:,  two  and  one  halt"  stoiit's  lii,L;li,  with  twodonios,  was  origi- 
nally not  intenckd  for  an  observatory,  aud  it  is  impossible  to  mount  iu 
them  any  larger  modern  instruuiciit. 
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KbemsmOnsteb,  Austria. 

Sternwarte  der  BenediJUiner  AbUu 

Longitude  from  Grepinvich,  SC™  31.6*  E. 
Latitude,  48©  3'  23.8'' 
Direotori :  A.  DEsnra,  1748. 

P.  FiXLMILLNEE,  17G1. 
T.  Derfflingeb,  1791. 

B.  SCHWARZENBBUNNEB,  1824. 
M.  KOLLEB,  1830. 

A.  Keslhvbeb,  1847. 
G.  Stbasseb,  1875. 
O.  WA6KBB. 

Foanded  in  the  convent  of  the  Benedictines  in  1748;  bailt  in  the 
convent  garden  at  the  northern  extremity  of  the'  buildings.  The  ob- 
servatory consists  of  a  massive  tower  eight  stories  high,  with  two  wings 
of  five  stories. 

KBONBTADT,  IkUSSIA. 

Mordcaia  Attronomieheshaia  ObservaUnia. 

Lougitude  rioin  Greeuwicbj  P  59'"  3.G0' E. 
Latitude,  59^  50'  21.2". 

Autliority  for  lon^itiuU'  and  latitude:  V,  Fuss. 
Directors:  L.  JJiUNKii,  1857. 
V.  Fuss,  1871. 

Observatory  of  the  school  of  pilots. 

La  Plata,  Ali(iENl'l^'E  Eepuulig. 

a  * 

Chservatory, 

LDii^iitude  from  Grccuwicli.  . 

T/ititiido,   . 

Director:  F.  0.  Beuf. 

Leipzig,  Saxony. 

I.  UmverHtdU  Stemwarte* 

Loii<ritudo  from  (IretMiwicli,  4U'"  34.02"  E. 
LatitiuU',  510       G.3"  N. 
Directors:  C.  F.  Pi  dkjki;,  171U. 

K.  P.  .MoLLWKlJ)K,  1811. 

A.  F.  M()i:i;:rs,  ISIG. 

C.  A.  Jmin,  isi5, 
C.  r.  Prt  iins,  1800. 
11.  BUUNS,  1883. 
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Constructed  from  1787  to  1794,  apon  the  great  tower  of  the  castle  of 
FJeisseMbiirg.  A  new  observatory,  situated  at  the  extreme  end  of  one 
of  the  saborbs,  took  the  place  of  the  old  one  in  186L 

IL  Private  Stemwarte  des  Uerm  Rudolph  Engelmann. 

Loii^jitudo  fioiii  (lieoiiwich,  49'"  38*  E. 

LatiCihlc,  T)!  -  liO'  V 

Authoriry  for  ItMifcitiulc  and  liititude:  A.  LANCASTER,  Liste  G<ju6rale 

dt's  Uhsorvatuirt's  et  Astronoiiies,  1887. 
Director:  Dr.  liUDOLF  Engelmann. 

LBMBEsa,  Austria. 
Btemwarte  der  Teehnisehen  HoehschuU, 

r <Mii,Mriide  from  Greenwich,  — . 

Latitude,  . 

Director:  -■ 

The  observatory  is  used  for  geodetio  pnrposes. 

Lbybbn,  Holland. 

B^ks  Obeernaiarium, 

Lon^^itudo  from  Cirecnwicli,  17"'  50.35*  E. 
Latitiule,  52^  0'  2(V2"  X. 
Directors  :  .1.  GoLiu>^,  1G32. 

S.  C.  Keciiel,  1GC7. 

C.  Melder,  1GG8. 

B.  DK  ^'()TJ)E1£,  1G82. 

L.  ZUMIJACII  DE  KOESFELI),  1705. 
W.  J.  SXlRAVESANDE,  1717. 
J.  LuLOFS,  17-12. 
1).  Van  de  Wijnpresse,  17C8. 

P.  NlKUWLAND,  1794. 
J.  A.  Fas,  1797. 

J.  F.  Van  liEEK-CALKOEN,  1799. 

C.  E.  Kama,  1812. 
F.  Kaiser,  ^H^^7. 

II.  G.  Van  de  6aj^de  Bakiiuijzen,  1872. 

Founded  in  1G32.  Tbe  most  ancient  of  existing  observatories  in 
Kurope.  Originally  built  as  a  great  tower  for  the  town  clock;  enlarged 
in  1689 ;  repaired  in  1817.  In  1858  a  new  observatory  was  commenced, 
and  completed  in  1860. 
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Lbyton,  England. 

Barclay  Obitvrvatory.  {I'rivate.) 

Lonfntade,  0.87*  W. 
Latitade,  51o  34'  34"  ifif. 

Authority  for  longitude  aud  latitude :  Ordnance  surrey. 

Proprietor:  J.  axniNBT  Babolay. 

Obierver:  Ghables  Geobge  Talhaoe,  F.  B.  A*  S. 

INSTBUMBNTS: 

(a)  Meridian  eirelee:  Makers,  IIonoiiTON  and  SIMMS;  diameter  of 
eircles,  36  inches,  divided  to  5';  read  by  4  mioroseopes  to  0.1'' ;  aper- 
ture of  objective,  4  inches ;  for  observatfons  of  the  sun  aperture  em- 
ployed, 4  inches;  maguifyiag  power  ordinarily  employed,  80  dIameterB. 

(c)  Equatorial  instrument :  Maker,  Cooke,  York;  aperture  of  object* 
ive,  10  inches;  magnilyin^j  power  of  eye-pieces,  70  to  1200. 

{g)  ClocJc:  Sidereal;  maker,  Simmonds,  Loudou. 

LiBGE,  Belgium. 

Imtitut  Astronomique  de  VUniverHti, 

Longitude  iVom  (livcuwich,  22'"  32"  E. 
Latitude,  oO^  37'  O.G"  N. 

Autliority  for  longitude  and  Latitude  :  A.  Lancasieb,  Liste  G<^n^rale 

do8  Observatoires  ot  Astronomes,  1687. 
Director :  F.  Folie. 

Lisbon,  Pobtugal. 
L  Beat  Observatorio  Astronomico  de  Lisbon  {Ajuda). 

Longitude  from  GreeuT^ich,  36'»  44.68*  W. 
Latitude,  380  42'  31.3"  N. 
IHreetor:  F.  A.  OoM,  1878. 

The  Boyal  Observatory  is  situated  in  the  Ajuda  Park  (Tapada  da 
Ajuda),  about  1,300  meters  we^t  of  Lisbon.  It  had  its  origin  in  1857, 
when  the  late  King,  D,  Pedbo  V,  made  a  first  donation  of  30,000  mil- 
reis  for  the  establishment  of  an  astronomical  observatory. 

The  building  was  commenced  in  1801.  It  consists  of  a  central  two- 
6i<  r,  octagonal  structure,  surmounted  by  a  revolviug  tower  11  meters 
in  diameter,  containing  the  great  equatorial,  with  four  one-story  wings, 
corresponding  to  the  cardinal  points  of  the  compass.  In  the  sonthoni 
wing  is  the  principal  entrance,with  a  i)eristyle  and  vestibule  which  com- 
municates with  the  lower  and  upper  stories  of  the  central  structure. 

The  whole  length  of  the  building  is  G7.1  meters  E— W.  It^  breadth 
is  42  meters. 

A  tlirco-story  dwelling  house  for  the  pers  onnel  is  built  30.5  meters 
east  of  the  observatory.  A  p;irt  of  its  ground  floor  is  occupied  by  a 
mechanical  workshop  lor  repairs  aud  mudilicalions  in  the  msLrumenta 
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The  organization  of  the  observatoiy  dates  from  May,  1878.  Aooord- 
hig  to  its  statate  the  observatory  is  chiefly  destined  to  the  progress  of 
sidereal  astronomy. 

II.  Ohervatario  da  Marinluk 

Longitude  from  Greenwicb,  30"  33.5"  W. 
Latitude,  380  42'  17.(>"  K 
Directors ;  M.  E.  S.  LiMPE. 

A.  CONTO  Valente. 

COKDETRO  TEIJO. 

F.  FoLCji'j:. 

F.  DE  Paula  Fkkrioika  di:  MES(iriTA,  1S74. 
EiiUibliiilied  iu  1798.   Iloiiewcd  iu        aud  1674. 

III.  Ohservatorio  Asironomico  na  Sscola  rolytccnica* 

Longitude,  — — . 
Latitude,  , 

Director:   . 

For  the  iustraction  of  students  only. 

LiYEEPooL,  England. 
OhMirvatory* 

Lonj^itiidc  from  (irceinvidi,  12™  17.2*  W. 
Lutitiide,  r):P  L'l'  :;.8"  N. 
IJircctor:  J.  JiAiiTXUP,  1845. 

Foimdoil  in  1838  by  the  riiiiiiicipal  council ;  conipleteil  in  1848.  Trans- 
ferred to  Birkeniiead,  on  the  opposite  bank  of  the  Mersey,  in  1867. 
It  is  provided  with  an  apparatus  for  the  examination  of  chronometers 
vberc  the  temperature  can  be  raised  by  means  of  a  gas  lieater.  The 
equatorial  is  moved  by  clock-work,  set  in  motion  by  Itydraulio  power. 
The  time-signal  is  given  to  the  shipping  by  the  firing  of  a  cannon. 

London,  England. 

Tulie  EiU  Ohservaiartf  ( Ui)per  Tulse  Eill,  London^  8.  W.). 

Lonjfitnde  from  Greenwich,  27. 7»  W. 
Latitude,  .'Uo  ^G'  47"  X. 
Director:  William  Bugoins. 
Founded  in  1856. 

Instkumknts: 

An  equatorial  instrument  by  Gui'BB,  of  Dublin,  so  constructeil  that 
either  a  refractor,  of  1.")  inehes  apt-rtiirc  and  15  feet  focal  len^rtli,  or  a 
Cassegrain  reflector  with  metallic  sj»ecuhim  of  18  inclies  ai)errure  may 
l>e  placed  at  pleasure  on  the  same  equatorial  mouutiug,  so  that  with 
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either  instrmneiit  the  circles  read  suflicieiitly  for  tlu'  liiuliii;^  of  objects. 
The  drivin;;  clock  ba.s,  in  addition  to  the  usual  irovcrnor  balls,  a  second- 
ary coutrol  of  a  peuduium  ia  electrical  couuectioa  with  a  staudard 
clock. 

Up  to  1870,  when  the  present  e(iuatorial  was  erected,  a  transit  circle 
of  3|  in<rhes  aperture  was  mounted  in  the  observatory.  At  that  time 
the  principal  instrument  the  observatory  contained  was  an  S  inch  re- 
fractor by  Alvan  Clark,  mounted  equatorially  liy  Cooke,  of  York. 

There  is  a  fine  sidereal  clock  by  Arnold,  and  various  spectroscopes 
for  use,  with  the  telescopes,  ou  the  sun  and  stars;  and  there  has  been 
reeeutly  added  a  spectroscope,  with  Iceland  spar  prism  and  quartz 
lenses,  for  photo^pby  of  spectra  of  stars. 

L'nderueatb  the  observatory  arc  two  rooms,  one  devoted  to  chemistry 
and  photograi)hy,  the  other  to  physical  experiments  in  connection  with 
spectrum  analysis. 

LOUYAIN,  BELOIUlf. 

L  Obserratoire  des  College  dc  la  Compagtiie  de  Jesus, 

• 

Longitude  from  Greenwich,  IS"  48*  E. 
Latitude,  60©  63'  27"  N. 

Authority  for  longitude  and  latitude :  A.  Lancaster,  Liste  Q^n^rale 

des  Observaf  oires  et  Astronomes,  1887. 
JHreetor:  J.  Thibton,  S.  J. 

11.  Frivate  Observatory  of  Dr,  Terbjf, 

Longitude  from  Orecnwich,  18^  51*  £. 
Latitude,  50o  52'  40"  K 

Authority  for  longitude  and  latitude:  A.  LiNOASTSB,  Liste  O^n^rale 

des  OUservatoires  et  Astronomes,  1887. 
Director:  Dr.  Tebbt. 

LiiBECK,  GEU31AKY. 

8temwarte. 

Longitude  firom  Greenwich,  42*"  45.7*  £. 
Latitude,  53^  51'  31.2"  K 
JHreetor:  Ed.  Thibl. 

Founded  in  1860  as  an  annex  to  the  navigation  school.  The  tower, 
with  a  revolving  turret  of  20  feet  diameter,  stands  upon  the  ramparts 
to  the  south  of  the  town  63  feet  above  the  level  of  the  Baltic. 

Observatary. 

Longitude  from  Greenwich,  5^  23"  24.02*  E. 
Latitude,  26°  51'  10"  X. 

Authority  for  longitude  and  latitude:  Annuaire  des  Bureau  des  Longi- 
tudes, 1884,  p.  412. 
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LUKD,  SWBDEN. 

Lund  Obm  vaiory, 

LoDgitnde  firom  Oreenwicb,  d2">  45.02*  £• 
Latitude,      41'  52.05"  K 

Aathoiityfor  longitude  and  latitude:  Undersokning  af  Meridiancirkeln 
ptt  Lunds  Observatorium  Jemte  best&mmiug  af  den  sammas 
polhojd  af  And.  Lindstedt.  Bestimmung  der  LSngen-Diifer- 
enz  Zwischen  Berlin  nnd  Lnnd,anf  telegrapbischem  Wcge  ans- 
gcfUbrt  im  Jabre  18QS,  Heransgegeben  von  0.  Bbuhns. 
IHnctan:   . 

A.  LiNDaBBBN,  1786. 

 ,  1816. 

J.  M.  AOABDH,  1847. 

AXBLMdLLEH,  itrofessor  of  astronomy. 

Fonnded  as  a  depeudcucy  of»tlio  University  about  17G0.  lieorgau- 
ized  ill  18G6. 

Instrfments: 

(a)  Meridian  circle:  One;  makers,  A.  &  (>.  Repsold,  in  Tlamburg; 
diameter  of  circles,  39  inches  (I  meter);  divided  to  2';  read  by  4  micro. 
Boopes  to  0.1";  apertnre  of  objective,  6^  incbes  (1G3"<");  magnifying 
power  ordinarily  employed,  173  diameters. 

(c)  Equatorial  instrumenU:  Makers,  G.  &  S.  Mebz,  in  Mnnieb,  and  B. 
JGnobb,  in  Gopenbagen;  apertnre  of  objective,  9}  incbes  (245"");  mag- 
nifying powers  of  eye-pieces,  80  to  1,300  diameters.  {&)  Makers,  A. 
SiEiKHEiii,  in  Munich,  and  E.  Jt^NGEB,  in  Copenhagen;  aperture  of 
objective,  4|  incbes  (lOS"*""];  magnifying  powers  of  eye-pieces,  16  to  200 
diameters. 

(d)  Universal  epeetrescope  by  O.  &  S.  Mebz,  in  Munich,  with  3  sets  of 
prisms  d  vieUm  direete,  (d)  Simple  spectroscope  by  IlEUSTBEn,  in  Kiel, 
constructed  after  the  indication  of  Professor  Vogel,  in  Potsdam. 

(/)  Chronograph:  One  by  Mateb  &  Wolf,  in  Vienna. 

ig)  Clocks:  Sidereal  time;  one,  maker,  Eessels,  in  Altona:  one, 
maker,  Tiede,  in  Berlin. 

{h)  Chronometer:  Mean  time;  maker,  Eessels,  in  Altona. 

(t)  One  universal  instrument  by  Eepsold,  in  Uamburg ;  3  telescopes 
by  Dollohd,  Mebz,  and  PlOssl. 

Lyme  Begis  (Dokset),  England. 

Observatory  of  C  JEr.  Peek, 

Longitude  from  Greenwich,  44""  56.02'  W. 
Utitude,  50O  42'  12"  N. 

Authori^  for  longitude  and  latitude :  A.  Lanoasteb,  Liste  G^n^rale 

des  Observatoires  et  Astrouomes,  1S87,  p.  35. 
JHrcctor :  Q.  E.  Peek. 
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LYo>'b,  France. 

Astrtmomical  and  JUeteorolagical  Observatory. 

Loii«(itn(lc  from  Greenwich,  19'"  18"  E. 
Latitude,  47o  41'  14"  N. 
Director:  C.  A^DKE,  1877. 

Tliere  was  an  observatory  in  existence  in  the  eigjhteenth  century  at 
the  Jesuit  Colleire,  wiu-rc  I'ailicr.s  Uon.nkt,  r>i^:RAULi),  Lefkviie,  and 
Lapon  made  ol)st  r\  ations.    The  uew  observatory'  was  louuded  iu  1877. 
Instruments: 

(a)  Meridian  circle:  Maker,  EiCHENS}  diameter  of  circles,  23j^  iocheB 
(0™.C0),  divided  to  5';  road  by  4  microscopes  to  O.V ;  aperture  of  object- 
ive, 6  inches;  for  observations  of  the  >snn,  aperture  eiDployed»6  ioohes; 
mapnifyinfr  power  ordinarily  employed,  300  diameters. 

{b)  Meridian  transit  instrument :  Maker,  BlOAITT }  apertme,  2  inches; 
magnifyin«^  I)ower,  150  diameters.  , 

{g)  Clocks  i  Two  sidereal  j  makers,  Br^guet  &  R^dier,  Paris. 

(h)  Chronometers:  Mean  time;  makers  Br^ouet,  Paris:  sidereal; 
maker,  Brg^guet,  Paris. 

Madras,  India. 

Madras  Olm  rratory. 

Longitude  from  Greenwich,     20"  69.33»  B. 
Latitude,  13o  1'  8.1''  N. 
i>tr«ctor«;  J.  GoLDiNnn  VM,  1787. 

 Warren  (iutermediate),  1805. 

J.  GOLDINGHAM,  1811. 

S.  Q.  Taylor,  1830. 
W.  S.  Jacob,  1848. 

 Worster  (intermediate),  1854. 

W.  S.  Jacob,  1855. 
J.  F.  Tennant,  1860. 
K  B.  PoGSON  (Astronomer  Boyal),  1860. 
Founded  in  1787  by  the  East  India  Oompauy. 

Madrid,  Spain. 

Observatorio  de  Madrid, 

Longitude  from  Greenwich,  14<°  45.6*  W. 
Latitude,  4SP  24'  29.7"  N. 
Directors:  J.  Garonado,  1790. 

j.  bodriguez,  1817. 

 Bayia,  1821. 

D.  FoNTAN,  1835. 

PALO  Maruz,  1850. 

A.  Aguilar,  1860. 

M.  Merino. 
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fiBtablished  at  Buen  Betiro  in  1790.  When  the  French  occupied 
Madrid  in  1808,  they  set  up  abattery  at  that  place,  and  the  inetrnmenta 
were  deatroyed  l)y  tire.  The  obeenratory  then  abandoned  was  not  re- 
stored until  1846.  In  1802  the  grounds  were  enlarged,  and  a  pavillion 
with  a  revcdving  tnmt  was  erected. 

Manila,  Philippinb  Islands 

Obiervaiario  M  Aieneo  MunieipaL 

Longitude  from  Greeuwicb,  8»>  3'"  48.0»  K 

Latitude,  14©  35'  25''  N. 

Directors:  P.  Francisco  Colina,  1805-1866. 

r.  Fedekico  Fanra,  18GG-1871. 

r.  JosK  Canudas,  1871-1873. 

r.  JosK  MiNORES,  187:3-1877. 

P.  Francisco  Sanchez,  1877-1878. 

P.  F£D£&IGO  FaI^EA,  1878. 

The  observatory  was  founded  i  n  1 8G5.  I  n  th  c  year  1859  T.  Y ebn aoai 
projected  an  observatory  in  which  be  sliould  be  intrusted  with  the 
hydrographic  commission  for  this  archipelago.  With  this  object  in 
view  instruments  were  purchased,  but  never  mounted  by  the  hydro- 
graphic  commission,  and  remained  in  the  observatory  of  the  municipal 
Athen»nm  fiom  1865  to  1873. 

Mahnhbih,  Badsn. 

Orosshersogliche  JStemwarle* 

Longitude  ftom  Greenwich,  35"  60.52*  E. 
Latitude,  45o  29'  11"  N. 
JHreettfn :  0.  Mabobb,  1764. 

E.  J.  KdKiG,  1783.'^ 
J.  IBT.  FISOHBB,  1786. 
P.  TJlvaBSOHiOK,  1788. 
B.  Babbt,  178a 

H.  G.  SOHUMAOHEB,  1813. 

F.  B.  Q.  NiOOLAi,  . 

A.  M.  Kblle,  1852. 

£.  BOHdNFELD,  1859. 

W.  Yalbntineb,  1875. 

First  established  iii  the  electoral  castle  of  Schwetztnqen,  6 J  miles 
(10  kilometers)  from  Mannheim,  «and  in  1772  removed  to  the  west  of 
the  town  where  it  was  located  in  a  tower  105  feet  (32  meters)  in  diameter, 
with  remarkably  thick  walls. 

TiftDsferred  to  Kaulsruhb  in  1^79.    (See  iiAI^JUQBUBEi) 
Mis.  170  29 
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Mabbueg,  Germany. 

Stemtparte, 

JLoDgitude  from  Gieenwicb,  5* 
LaUtade,  6fP  48'  46.9"  N. 
Director  :  Dr.  Mbldb. 

• 

Markreb,  CouxfiY  Sligo,  Ireland. 

Markrce  Obiervatary, 

LoDgitnde  fiom  Greenwich,  33"  48.4«  W. 
Latitade,  54o  1(K  31.8''  N. 
Dir€0tar$:  E.  J.  COOPSB,  1832-1863. 
W.  DOBBBOK,  1876. 

Founded  by  E.  H.  Coopeu,  M.  P.,  aud  built  in  the  park  of  Markree. 

Marseilles,  Fbanob. 
Observatoire, 

Longitude  from  Greenwich,  21™  34.64^  E. 
Latitude,  430  18'  19.1"  N. 
Directors:  A.  F.  Laval,  1702. 

E.  Peeenas,  1728. 

G.  Saint  Jacques  ue  Silyabelle,  1764. 
J,  J.  C.  SiiULis,  1793. 

 Blanpaint,  181 1. 

J.  F.  A.  Gambart, 

B.  Valz,  1835. 

E.  SlEPHAN,  1868. 

The  Society  of  Jesos  had  an  observatoiy  at  their  College  of  Sainte 
Oroix,  founded  1702.  In  1849  this  soientiflc  institution  was  taken  in 
band  by  the  ministery  of  marine.  It  is  a  three-story  buildinir,  longest 
from  east  to  west,  erected  on  the  summit  of  the  Butte  des  Moulins.  In 
1797  this  observatory  was  repaired.  A  new  establishment  was  erected 
in  1869  on  the  hill  of  Longchamps,  to  supplement  the  work  at  the  Paris 
observatory.  The  instruments  are  distributed  in  separate  apartments. 

Melboubnb,  Viotobia. 

Melbourne  Observatory. 

Lonjritude  from  Greenwich,  9**  39°»  64.8«  E. 
Latitude,  37^  49'  53.4"  S. 

Director:  K,  L.  J.  Elleey,  F.  K.  S.,  F.  IJ.  A.  S. 

Proposed  first  in  1853,  and  established,  to  begin  with,  at  William* 
town.  Transferred  to  Melbourne  in  1861.  Building  completed  in  1863^ 
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M EBAN  (Tyrol),  Austria. 

A9tro-Fky»ikaliseh€S  Obtervatorium, 

Longitude  from  Green wicb,  . 

Latitude,  — — . 
Director:  — . 

'    Meudon  (Paris),  France. 

Obiervatoire  d?A»tronomie — Phi/nique, 

Longitade  from  Greenwicb,     55.6"  E 
Latitade^  48o  4S'  18"  N. 
IHreetar:  J.  Janbsbn,  1875. 

JbrSTBUMBNTS: 

A  parallactiQ  apparatas  bearing  two  twin  telescopes  to  be  need  oou- 
jointly  ;  1,  a  photographio  tele8C0|>e  of  81  centimeters  a]ierttire  nud  IG 
or  17  meters  focal  Icngtli,  for  astronomy  and  8i)ectroscoi),v ;  2,  a  photo- 
graphic  telescope  of  the  same  focus  and  62  centimeters  aperture. 

A  5-incIi  photographic  telescope  (images  3D  centimeters). 
I   A  reflector,  1  meter  in  diameter  and  3  meters  focal  length. 

A  series  of  various  instruments  lor  the  study  of  absorption  of  gases 
and  vapors,  scales,  etc. 

MXZIOOy  Msxioo. 

Observatorio, 

Longitude  from  Greenwich,  >  30"  26.07*  W. 
Latitude,  19o  26^  1.3"  N. 
IHVcctor:  F.Jimenez. 

M.  Baegena. 
Founded  in  1877. 

Milan,  Italy. 

K.  Osservatorio  Atttronomico  di  Brera, 

Longitade  fh>m  Greeuwiob,  3G»  45.97«  E. 
Latitude,  45^  27'  59.4"  N. 
Directon:  L.  Laobanok,  1763. 

F.  Hbgoio,  1777. 

B.  Obiani,  1804. 

F.  Garlini,  1833. 

G.  V.  SCHIAPARELLI,  1862. 

The  observatory  was  founded  in  1763.  fn  tlie  l)eginning  it  consisted 
of  au  octagonal  structure  to  which,  in  1775,  two  side  towers  were  added. 

In  1760  a  telescope  of  33  feet  (10  meters)  focal  distance  was  mounted 
in  the  College  of  the  Brera  by  P,  Bovio  and  D,  GSRRA. 
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MoDBNA,  Italy. 

(haervaUnrio, 

Lougitutle  liom  Grcciiwicb,  43'"  42.9'  E. 
Latitude,  l  io  38'  52.8" 
Director z  D.  liAGoi^A. 

MoNGALiEBi,  Italy. 

Osscrvatorio  del  li,  CoUegio  Carlo  Alberto. 

Longitude  from  Greenwieb,    30"  44.0"  £. 
LatitmU ,  14©  69*  68.6"  N. 

Authority  for  longitude  and  latitude :  B.lDstitae— military  topographer. 

Director:  V.  Fbancesco  Denza,  1859. 

MoNTBBAL,  Canada. 

MeOUl  CoUege  (Mfservatory, 

LoDfjitude  from  Greeawicb,  4''  54"'  18.54"  W. 
Latitude,  45°  .31/  N. 
Director:  0. MgLeod. 

MOKTSOUlilS  (PAKIS),  FilANCE. 

Obaervatoire  du  Bureau  de$  LongUudea. 

Longitude  from  Greenwich,  9'"  20,Q&*  E. 
Latitude,  48°  40'  18"  JSJ. 
Directors :  10.  Mouchez,  1875. 

Dr.  Marie  Davy. 
Founded  in  1875  by  the  department  of  marine,  in  (he  southwest  oonier 
of  the  park  of  Montsonris  at  the  sonthem  extremity  of  Paris. 

Moscow,  BUSSIA. 

Ohservatory  of  the  Imperial  University, 

Longitude  from  Greenwich,  2^  30»  16.9*  E. 
Latitude,  55o  46'  19.8^'  K. 

Authority  for  longitude  and  latitude,  Nautical  Almanae. 
Directors :  M.  Pakkbyioh,  17—. 

O.  F.  GOLDBAOH,  1804. 

M.  Pankeyioh,  1811. 

M.  TSCHOUMAKOFF,  1814. 

D.  Perevostschikoff,  1823. 
A.  Draschoussoff,  1847. 

K.  ti.  SciIW'EIiZEK,  1850. 

Prof.  Dr.  XaEOi>uRE  I^r^dicui^',  1870., 
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Instruments  : 

(a)  MeridiM  circle:  One;  maker,  Bbpsold,  in  Hamburg;  diameter 
of  circle,  36  iDcbes ;  divided  to  2' ;  read  by  4  micresoopes  to  0.1''  |  aper- 
ture of  objective,  5.3  incbes ;  magnifying  power  ordinarily  employed, 
100  diameters. 

{e)  EguataHaliMtrument :  Maker,  Merz,  in  Mnnicb;  apertore  of  ob- 
jective, 10.7  inches ;  magnifying  power  of  eye-pieces,  100  to  1,200.  (o') 
Pbotoheliograpb  of  Balmateb,  in  London. 

{d)  ITniversal  spectroscope  of  Merz,  in  Manich;  direct  vision  with 
10  prisms  and  micrometer. 

(«)  One  photometer  of  ZdiXNER. 

(/)  Ghrmograph :  of  Siemens  and  Halskb. 

(g)  Clocki:  Ifeantime^two;  makers,  TiBDEyUTZSOHNBiDBB;  sidereal, 
two;  makes,  EsssBLS,  Tolstoi. 

{h)  Chronometers:  Meau  time,  two;  maker,  DENT;  sidereal,  two; 
makers,  Dent,  Kessels. 

(t)  MisceUaneoiix :  Transportable  transit  instruments,  theodolites,  uui- 
versal  instrumeuts,  etc. 

Mt)NOHEN,  Bavaria. 

Konigliche  Steniwartc^  Bogenkausen, 

Lonj^itade  ftom  Greenwich,  46>»  20.13*  E. 

Latitude,  48^  S'  4&JSf*  N. 

IHreetors:  K.  F.  voN  Seyffeu,  1809. 

J.  VON  SOLDNEU,  1819-1833. 

Prof.  Dr.  J.  VON  Lamont,  1833-1879. 

Dr.  Seidel  (provisory). 

Prof.  Dr.  II.  8EEL1GER,  October,  1882. 

Foiunlod  in  1800,  on  the  bill  of  I>ogenliausen,  near  Munich ;  a  main 
hiiildinff  of  one  story,  facing  east  and  west;  two  wings  extend  toward 
tile  north.  An  edifice  designed  for  tlie  pnrpose  was  pnt  np  in  tlie  Lj:ar- 
<len  for  a  great  refractor,  by  the  aid  of  wiiich  Lamont  made  his  ubser- 
vatious  of  the  satellites  of  Snturu  and  of  the  nebula). 

Munich,  Bavaeia.  (See  MDncuun.) 
MOnstbb,  Prussia. 

i^tcrmcarte, 

Longitode  from  Greenwich,  30»  31*  fi. 
Utitade,  5ic     W  S. 

Authority  for  longitade  and  latitude :  Gonnaissance  dea  Tempe,  1884, 
p.  xzvii. 

IHreeton:  B.  Hsis,  1852-.1877. 

Professor  Sturm. 

inmoded  ia  1852,  in  the  neighborhood  of  the  academy  (high  school). 
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Naples,  Italy.  (See  Napoll) 


Katal,  South  Africa. 

Katal  Observatory. 

Longitude  fkom  Qroeowicii,  • 

Latitude,  . 
IHreetor:  — • 

Napoli,  Italy. 

jB.  Osser  vaforio,  Capo  di  Monte* 

LoDgitudc  from  Greenwicb,  57"  0.9*  JB. 
Latitude,  40o  51'  4&A"  N. 
JHredon:  G.  Casblla,  1791.  . 

.  F.  M.  Da  Pbado,  1808. 

F.  ZUCOABI,  1812. 

G.  Bbiobghi,  1818. 

B.  Gapooci,  1833. 
Lbopoldo  Dbl  Be,  1849. 

 Gapoooi,  I860. 

A.  DB  GA8PABI8,  1864. 

Proposed  in  1788.  The  bnildings  begon  at  the  northeast  comer  of 
the  Palace  of  the  Library  (Palazzo  della  Biblioteca)  and  Boyal  Masenm 
(Mnseo  Keale)  were  left  incomplete  iti  1790.    In  1809  one  of  the  towers 

of  the  old  convent  of  San  (xaiitlioso  was  appropriated  to  this  object 
In  1812  was  laid  the  first  stone  of  a  new  observatory  on  tlio  hill  of 
Miradois,  at  tl»c  point  called  Capo  di  Monte.  The  instrniiK'nts  were 
monnted  in  1819.  Nine  asteroids  have  been  discovered  at  this  observa- 
tory. 

Neuchatel,  Switzerland. 

Ohtervatoire  CanUmai, 

Longitude  firom  Greenwich,  27"  50.2*  N. 
Latitude,  46©  59^  51''  N. 
Director:  A.  Hmscn,  1858. 

Founded  in  1857.  A  recta ufjuhir  structure  of  88^  feet  by  2(»4  feet 
(27  by  S  meters)  and  19^  feet  (G  meters)  in  height;  a  tower  with  u  re- 
volving turret. 

Nice,  Fbance. 

Oh8ervaUnre, 

Longitude  from  Greenwich,  29"*  12.3*.  £. 
Latitude,  43^  43'  1G.9"  2^". 

Authority  for  longitude  and  latitude:  A.  Lancasteb,  Listo  G^u^rale 

des  Obserratoires  et  Astronomes,  1887. 
Director :  J.  PebBOTIN. 

This  observatory  was  erected  at  the  expense  of  Bisghofshbim. 
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NicoLAEv,  Russia. 

Nicolawikaia  Obiervaiaria, 

Loogitade  £roiii  OreeQwicli«  ^  7»  5^.1"  E. 
Lfttitade,  46o  5S^  20.6"  K 

Anthority  for  lon^itade:  Telegraphic  determination  of  1877 ;  for  lati- 
tude, K.  Knorre,  Astrou.  Nacb.  VII,  p.  261. 
Directors:  K.  F.  Knokre, 

J.  KORTAZZI,  18 — . 
Founded  in  1821  ;  completed  iu  1820. 

Instruments  : 

(a)  Meridian  circle  :  Maker,  Ertel,  in  Miiuich  ;  diameter  of  circle,  38 
inclies;  divided  to  3';  read  by  four  microscopes  to  1";  aperture  of  ob- 
jective, 4.2  iuclies;  magnifying  power  ordinarily  omployed,  100  diame- 
ters. 

(c)  Equatorial  instrument :  Makers,  Uepsold  &  Sons,  in  Hamburg; 
ai)ertnre  of  objective,  9^  inches;  magnifying  powers  of  eye-pieces,  100, 
150,  330,  476,  666. 

(/)  Chronograph:  One  of  Hbbbst,  in  Pulkowa. 

{g)  Clocks :  One  mean  time ;  maker,  Kessels,  No.  1282;  one  sidereal; 
makers,  BasbaUD,  No.  7G9,  and  lIonviN,  No.  24. 

(/<)  Chronometers:  Mean  lime,  89,  of  different  makers;  sidereal,  3,  of 
different  makers. 

(t)  MieceUaneous:  One  transportable  transit  instrument  of  Hbbbst, 
in  Pulkowa,  for  the  determination  of  time  in  the  vertical  of  Polaris; 
apertore  2.7  inches ;  magnifying  power,  100. 

{h)  One  transportable  vertical  circle,  11  inches;  apertnre,  1.9  inches; 
ckcle  divided  to  4' ;  read  by  two  microscopes  to  2'^ 

Nottingham,  Enqlamd. 

Private  Observatory, 

Longitude  from  (rrecuwicb,  C'"  0»  W. 

Latitude.  52^  r>S'  24". 

Director:  Thomas  W.  Bush,  F.  K.  A.  S. 

The  observatory  is  a  provisional  structure  of  wood,  built  in  1876,  and 
comprising  equatorial  room  of  12  feet  diameter  and  bmali  transit  annex. 

Odessa,  Russia. 

I.  Sternwarte* 

Longitode  from  Greenwich,  2^  3"  2.5"  E. 
Latitade,  46o  28^  36" 

Anthority  for  longitade:  E.  Bbokeb  and  E.  Block,  telegraphic  de- 
termination of  the  longitude  between  Berlin  and  Odessa  in  1870; 
for  latitude :  observations  with  tho  meridian  circle. 

Directors:  L.  Bekkewitscu,  1871  j  1881. 
E.  Block,  1873. 
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II.  Sternwarte  des  Herm  L.  UildesJieimer. 

LoDgitade  fh>m  Oreenwich,  — . 

Latitadei  . 

Direeftm:  L.  Hnj>B8HRiHBB. 

Open,  Austria- HuNaABT.  (fo  Budapbst.) 

O-GtALIiA,  Hunoabt. 

A9tro-phy8ikalische9  Obsematarium. 

Longitude  from  Greenwich,     12'"  45.50'*  E. 
Latitude,  47o  52'  43.4"  N. 
Director :  Dr.  N.  de  KomkolT. 

Olmutz,  Austria. 
Sternwarte. 

The  observatory  at  Olmiitz  was  owned  by  the  BrrTBB  ton  Uk- 
KBBCHTSBEBO,  wifch  Dr.  J.  Sghkidt  (later  at  Athens)  as  dtreetor. 
With  the  owner's  death,  in  1869,  the  observatory  was  disoontinned. 

OZFOBD,  ENGIiAKD. 

I.  Kadcliffe  Ohservatory, 

Longitude  from  Greenwich,  5"'  2.G"  W. 
Latitude,  51°  4;V  35''  N. 
Directors:  T.  Hornsry,  1771. 

A.  KOBEUTSON,  1810.  • 

S.  p.  KiGAUD,  1827. 
M.  J.  .TonNsoN,  1839. 

B.  Main,  18G0. 

E.  J.  Stone,  1878. 

Founded  in  1772  by  the  trustees  of  Dr.  John  RAbcLTPVB,  on  ground 
donated  by  the  DuKE  OF  Mablborough.  A  large  tower  containing 
library,  etc.,  and  two  wings,  east  and  west*,  for  meridian  instruments, 
oompnting-rooms,  etc.  Detached  buildings  for  equatorial  instruments. 
Dweiling-hoose  for  the  director. 

il.  Oxford  University  Observatory  (Savilian,  Observatory), 

Longitude  from  Greenwich,  5™  0.4"  W. 
Latitude,  51o  45'  31.1i"  N. 
Director:  C.  Pritciiaud. 
FouDded  iu  1873. 
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Padova,  Italy. 

O$iervat(nio  Attronomico  ddV  Univer^Uii, 

Longitade  from  Greenwich,  47""  29.13*  E. 
Latitude,  45°  24'  2.5"  N. 
Directors:  G.  Toaldo,  1761. 

V.  CniMlNELLO,  171)7. 

G.  Santini,  1813. 

G.  LOEENZONI,  1877. 
Founded  in  1701  by  the  Venetian  senate,  and  accommodated  in  a 
massive  tower  built  iu  the  thirteeath  century  by  the  tyraut  Ezzelioo 
for  a  state  prison. 

Padua,  Italy.  {8ee  Padoya.) 

Paisley,  Scotland. 
Observatory  of  T,  Ooats, 

Longitade  from  Greenwich,  17>>  43.5'  W. 

Latitude,  55o  50^  43.8''  If. 

Authority  for  longitade  and  latltade:  A.  Lakoasteb,  Liste  O^n^rale 

des  ObaerYattrfrea  et  Astronomes,  1887. 
(Htserver,  D.  :Maciliiaii. 

Palermo,  Italy. 

jR.  Ouervatorio. 

Longitade  from  Greenwich,      25*  E. 
Latitade,  38o  (K  44"  K 

Anthority  for  longitude  and  latitude :  Piazzi  Daussy,  1835,  p.  21.  In 

Conuaissanco  des  Temps,  1884,  p.  xxxiv. 
Directors  :  G.  PiAZ^i,  1787. 

N,  Oacciatoke,  1817. 

G.  Cacotatore,  1842. 

D.  KAGo^iA,  1S58. 

G.  Cacciatoue,  18C0. 
Proposed  in  1780.  Kstablislied  in  the  Saint  Kinfa  tower  of  the 
Royal  Palace,  the  ancient  residence  of  the  Emirs  dnring  the  Arabian 
Uonnuion.  The  (irst  <'oniplete  vertical  circle  made  by  Kamsdkn,  and 
finished  in  1789,  was  iiHuinted  in  tliis  observatory.  PiAZZi  used  it  from 
1702  to  1813  for  the  obstirvations  which  served  him  as  Ji  basis  for  his 
famous  catalogue.  Ceres  was  discovered  "at  Palermo  on  the  ^stday 
of  the  uineteeth  century. 

Paramatta,  Kew  Sottth  Walbb,  Australia. 

Private  Observatory, 

Tion^itnde  ffom  Greenwich,  10^  4"  6.2*  B. 
Latitude,  330  48'  40.y  W. 

fistablished  by  Brisbanr.  Its  instmments  went  to  the  Government 
Observatory  at  Sydney,  New  South  Wales. 
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Pabis,  Fsance. 

I.  Observatoiic  Rationale, 

Longitude  from  Greenwich,  9"  21.02'  £. 
Latitade,  48o  5(K  11.8"  K, 

Directors :  J.  I).  Cassini,  lG7i. 
J.  Cassini,  1712. 

C.  F.  Casstni  (de  Thurv},  1 7r)G. 
J.  1).  Cassini  (tic  Thury),  1784. 
J.  J.  L.  I)E  La  Lande,  1795. 
P.  :Mkciiain,  1801. 

A.  BllTJNARD,  1804. 

D.  r.  J.  Arago,  J  811. 

U.  J.  J.  Le  Verriek,  1853. 
C.  E.  Delaunay,  1871. 
U.  J.  J.  Le  Verriek,  1872. 
£.  MOUCHEZ,  1878. 

National  Obaeryatory  (formerJy  royal,  since  imiierial),  bailt  in  1667, 
under  the  aaspices  of  the  Academy  of  Sciences,  according  to  plans  of 
G.  Pbrbax7I«t.  a  Tast central  hall;  two  towers,  east  and  west  In  1733 
a  small  room  to  accommodate  a  moral  quadrant  was  added  beyond  the 
eastern  tower,  and  in  1742  this  was  extended  by  a  second  indosnie 
for  a  movable  quadrant.  lu  17G0  a  turret,  with  a  revolving  roof,  was 
built  to  the  south  of  this  addition.  The  main  bnildinpr,  liavin^r  become 
dilapidated,  was  restored  in  178(»,  conipleted  1703j  sinee  when  it  has 
been  <letached  and  tho  south  terrace  built.  In  1S32  the  small  rooms 
where  observations  are  taken  were  rejjuired,  and  tlie  amphitlRater  and 
a  rotunda  with  a  revolving  roof  built  upon  the  jiriiicipal  terrace.  The 
dome  intended  for  the  shelter  of  the  ^j^reat  ecjuatorial  was  placed  on  tlie 
summit  of  the  building  in  1850.  The  great  telescope,  w  ith  a  minor  of 
silvered  glass,  4  feet  (1/2"')  in  diameter,  was  mounted  in  1870,  in  a  build- 
ing on  the  ground-tloor  level.  .loiiN  1)()3IIMC  Cassint  discovered  four 
of  the  satellites  of  Saturn  at  the  Paris  observatory,  and  also  first  im  es- 
tigated  the  subject  of  the  zodiacal  light,  and  here,  too,  the  .^reat  grand- 
son of  thi.s  astronomer  was  the  tirst  to  follow  the  variations  of  the 
magnetic  needle  with  minute  and  persevering  industry ;  and  it  was  here 
that  ARAao  and  Matuieu  demonstrated  the  extremely  small  x^arallax 
of  the  stars. 

A  large  number  of  astronomical  manuscripts,  containing  matter  of 
great  interest,  are  preserved  at  the  Paris  observatory. 

IL  Obsercatoire  du  Bureau  den  Longitudes* 

(iSec  MoKisuUEis.) 
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Pabma,  Italy. 

R,  Osservatorio  Astrunomico. 

Longitadefkom  Greenwiob,  41">  2^0*  E. 
Latitade,  44o  48^  16^'  N. 
DIreeior :  . 

Parsonstown,  Ireland.   (See  Bibb  Castle.) 

Pekin,  Ohika. 

Observatory, 

Longitad6  from  Greenwich,  7^  45»  37.02*  E. 
Latitade,  dOo  54'  13"  N. 

Autbority  for  lonflritude  and  latitade:  Annaaire  Bnrean  dea  LiMigitades, 
Paris,  1884,  p.  414. 

FssABo,  Italy. 

Observatory, 

Longitude  from  Greenwich,  Si*"  38*  E, 
Latitude,  43^  55'  27  '  N 
Direeiarg:  LuiciidriDL 

Pig  Calyobi,  1883. 

Prof.  Luioi  GniDi,  who  was  the  founder  of  this  observatorj,  who 
for  many  years  very  ably  filled  the  place  of  its  director,  and  to  a  great 
extent  maintained  it  at  his  own  expense,  died  on  the  6th  March,  1883. 

The  nianicipality  of  Pbjsaso,  which  already  owned  the  properly  and 
a  considerable  portion  of  the  scientific  apparatus,  by  an  agreement 
with  Mr.  GsBOLAHO  GuiDi,  the  son  of  the  deceased  Professor  Gumi, 
took  possession  of  the  observatory  and  temporarily  appointed  Sr. 
Galtobt  as  director. 

Instruments. 

(a)  Astronomical  division: 

(1)  A  small  tMjiiatorial  by  Merz.  witli  an  oixMiinfj  of  12  contimetcrs, 
very  simply  nionntiMl,  for  cosmogriii)lii('  observations,  with  a  Merz  helio- 
scope with  tliioe  rctlectors  and  a  Hofmann  spectroscope. 

(2)  A  perfectly  <:<)()(l  transit  instrument  in  an  adjoining  room,  with  a 
meridian  opening,  liruilj'  imbedded  in  Istrian  rock. 

(3)  Two  chronometers,  one  a  marine  chronometer  (English),  and  the 
other  with  a  pendulum  (Uipp). 

(6)  Meteorological  division:^ 

(1)  Barometers  for  direct  observations. 

(2)  A  meteorological  case  with  termographs,  psychrometer,  hygrom- 
eter,  evaporometer  for  direct  observation. 

(3)  fiegistering  apparatus  for  various  meteorological  data,  barometric 
pressure,  temperature,  hygrometric  state  of  the  air,  velocity  and  direc- 
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tion  of  the  wind  and  rain.  These  apparatus,  some  nieclianical  aiid  a 
few  electric,  are  in  duplicate,  kg  that  there  may  be  no  iuterrupliou  of 
the  observations  if  one  of  them  should  be  out  of  order.  The  Seccui 
meteorograph  is  complete. 

(4)  Heliophotoraeter(CRAVERi),  nefoscope  (liiiAUN),  termoheliouieler 
(Mary  Devy),  pyroheliometer  (Puillet),  pliotoineter,  cyauometer< 
Abago  polarimeter,  for  direct  atmospheric  observatious. 

(e)  Magnetic  division  : 

(1)  Declinometer,  iacliDometer,  inclination  balance  for  observing  the 
variations  in  the  intensity  and  direction  of  terrestrial  ma^etism.  These 
apparatus  are  constracted  according  to  the  method  of  Qauss. 

(2)  Inclination  compass  and  magnetic  theodolite  (Brunneb)  for  mak- 
ing exact  observations  of  terrestrial  magnetism. 

(d)  Diviaion  of  gcodynanUet  and  atmospheric  ^eeirieitif: 
(!)  An  instmment  for  microseismic  observations. 

(2)  A  Bossi  seismograph  for  observing  the  motions  of  earthqnakes. 

(3)  A  Segchi  seismograph  for  analyzing  the  motions  of  earthquakes. 

(4)  Galvanometer  for  the  daily  observations  of  the  telluric  current. 

(5)  Palmieri  electrometer  with  movable  conductors;  a  IJoknghar- 
TEN  electroscope  for  making  observatious  of  the  atmospheric  electricity. 

Pekin,  China. 

Obiervatory  of  tlte  Imperial  KuMian  Embassy. 

Longitude  from  Greenwich,  7^  45™  56*  E. 
Latitude,  39^  54'  13''  X. 

Anthority  for  longitude  and  latitade:  Wubm,  1845.  In  Gonnaissance 

desTempS)  1881,  p.  xli. 
Director:  . 

Pisa,  Italy. 

Observatorio, 

Longitude  from  Greenwich,  41""  36*  E. 

Latitude,  13^  4:5'  5''  N. 

Authority  for  lon«;itude  ami  latitude:  Mauieni,  ISGl.    In  Conuaia- 

sauce  des  Temps,  1884,  p.  xxxiv. 
Director:   . 

Plonsk,  Russia. 

Private  Observatory  of  I)r,  J.  Jedrzejeicicz, 

Longitude  from  Greenwich,  l^*  21 »  32"  E. 
Latltnde,  52o  37'  40"  N. 

Authority  for  longitndo  and  latitude:  A.  LANCAST2B,  Liste  G^n^rale 

Observatoiros  et  Astronomes,  1887. 
Director :  Dr.  Jedbzejewioz. 
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PoLA,  Austria. 

Nanti8cii€it  Observaiorium. 

LoDgi  tilde  from  Greeuwich,  65"*  23.18^  E. 

Latitude,  44o  51'  49"  N. 
Directors :  J.  Palisa,  1872. 

R.  Mi  ller,  1880. 

F.  Lascuobee. 

Fouiuled  ill  ISTU. 

The  observatory  at  Pol  a  lias  j^rown  out  of  the  old  mariuo  observatory 
at  Venice,  whieli,  after  the  campaign  of  1818,  was  at  lirst  removed  to 
Trieste,  and  from  there  to  Pola  in  the  year  180G.  The  observatory  was 
uaturally  used  chiefly  as  a  chronometer  depot,''  That  ineteoroh)^ical, 
and  later  magnetic  observations  were  taken  tliere  was  owiiif?  to  the 
exertions  of  the  director  and  to  the  sagacity  of  tbe  leadiug  marine  cen- 
tral stations. 

The  regalar  meteorological  records  at  Pola  began  in  Angast,  18G4, 
and  were  continued  in  the  marine  barracks  by  officers  and  cadets  at 
an  altitude  of  20.5  meters  till  February  7, 1800,  after  which  they  were 
taken  in  charge  by  the  marine  observatory^  which  had  just  been  moved 
here  from  Trieste. 

The  observatory  has  paid  particular  attention  to  astronomy  only  an- 
der  Mr.  J.  Palisa'b  direction.  Mr.  J.  Palisa  has  discovered  at  this  ob* 
servatory  twenty-three  small  planets,  and  his  brother,  Mr.  A.  Paliba, 
one  oomet  Since  his  call  to  Vienna  nothing  has  been  done  in  addition  • 
to  the  regular  time  determinations  but  to  fix  the  position  of  occasional 
comets  and  small  planets.  We  have  at  our  disposal  the  following  astro- 
nomical instruments: 

One  meridian,  by  Tbouohton  &  Sihmb,  with  C-inoh  object  glass,  of 
6-foot  focal  distance,  and  two  cireles  of  0.9  meter  diameter. 

One  refractor,  with  6-inch  object  glass,  of  7-foot  focal  distance,  ob- 
jeetive  by  Steinheil. 

One  braohytolescope,  by  Fbitsoh,  Vienna,  with  12-inch  glass. 

Two  transportable  comet-seekers. 

Four  fixed  telescopes,  by  Messrs.  Fbaunhofeb  and  PLdsSBL. 
Four  pendnlum  clocks,  among  them  a  stationary  pendulum,  by 
Kkoblicii  in  Ilamburg,  as  a  normal  clock. 
One  chronograph,  by  Hipp. 

Several  portable  nnivorsal  instruments  and  theodoliths. 

It  is  intended  to  soli  the  brachytclcscope,  which  was  procured  only 
to  observe  the  last  transit  of  Venus,  and  which  has  too  little  space  in 
its  cupola,  and  to  install  in  its  place  the  ^jreat  comet-seeker  in  the  way 
invented  by  Villakckiu.  Be^^iiniinij:  with  the  year  1885,  the  astro- 
nomical observations  are  to  be  taken  up  in  a  rej^ular  manner,  and  ob- 
tH^rvtitious  will  be  made  particularly  ou  the  planets  j  later  also  the  ^uu 


Digitized  by  Google 


462 


ASTUO^JOMICAL  OBiiEKVATORlES. 


and  the  stars  of  to  2<3  on  the  meridian  circle;  then  on  the  refractor 
occasional  ohservations  of  comets  and  planets  tiually,  with  the  small 
stationary  telescope,  the  ooonltations  of  the  stars  and  the  eclipses  of 
the  satellites  of  Jnpiter. 

The  building  stands  upon  the  highest  hill  within  the  town  limits. 

The  towers  of  the  two  parallactic  mounted  instruments  are  at  the  top 

of  a  second  story.  The  meridian  room  is  in  a  northern  lateral  wing. 
The  executive  oflices  and  tlie  clirononieter  depot  occupy  the  northern 
half  of  the  first  floor.    One  niessen^icr  lias  lodgings  in  the  bnihling. 

The  observatory's  endowment  amounts  to  3,200  Austrian  tlorins  an- 
nually, together  with  heating  and  lighting  of  all  the  rooms,  incidentals, 
and  the  salaries  of  the  oflicers  and  eniploNcs.    This  sum  may  be  con 
sidered  sullicient,  although  iutended  also  for  the  completion  and  repair 
of  the  stock  of  chronometers. 

Poet  Louis,  Maueitius. 

Eoijal  Alfred  Observatory. 

Longitude  from  Greenwich,  3''  dO*"  12.5*  £. 
Latitude,  20°  5'  39"  S. 

Authority  for  longitude  and  latitude :  A.  Lanoastbs,  Liste  G^u^rale 

des  Obsenratoires  et  Astronomes,  1887. 
Director :  0.  Meldbuh. 

The  foundation  was  laid  by  H.  B.  H.  the  Duke  of  Edinburgh,  in  May, 
1870.  Work  commenced  in  1874. 

POBTSMOUTH,  ENGLAKD. 

Observatory  of  the  Hoyal  2iaml  CoUege, 

Longitude  from  Greenwich,  4»  24.8>  W. 
Latitude,  50©  48'  3"  N. 

Authority  for  longitude  and  latitude :  Connaissance  des  Temps,  1884, 
p.  xiv. 

Director:  II.  G.  Swainson. 

This  e.stablislunent  is  no  Ioniser  i»n  astronomical  obscrviitory ;  its 
work  ])eing  now  confined  to  the  testing  of  chrouumclcrs.  The  director 
is  now    iSuxieriuteudeut  of  chronometers." 

Potsdam,  Tbussia. 

Astro-Phpstkalisches  ObservaUniwm* 

Longitude  from  Greenwich,  02'"  lo.y  E. 
Latitude,  520  22'  5fi"  N. 
Director:  Trof.  Dr.  11.  C.  Vogel. 

Built  upon  a  hill  adjoiuing  the  park  at  Potsdam.  Openod  in  187ft 
under  the  auspices  of  the  Astronomisohe  Gesellscbaftt 
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Tbo  new  observatory  erected  by  tbeKoyal  (loverniiu'iit  in  the  nei^b- 
borbood  of  Potsdam,  and  whose  buildiii-^s  and  t'qiiipiiicnts  are  now 
nearly  completed,  has  for  its  fundamental  ijui  pose  the  iiivesti<^atiou  of 
the  composition  and  movements  of  planetary  bodies  by  means  of  spec- 
tral analyses  and  continued  records  of  the  events  on  their  surfaces. 

The  observatory  occupies  the  so-called  Telcfjraphenberjr,  formerly  a 
station  of  tlie  optic  telei^raph  line  "  Berlin-( '()l()<jne,''  situated  south  of 
tbo  city  of  Potsdam,  u[)on  the  east  bank  of  the  river  Havel,  and  cabout 
U  kilometers  (0.SU13  mile)  from  the  railroad  depot.  On  tbo  summit, 
1'"  18«  W.  of  Berlin,  in  north  latitude  52^  21'  .W,  1)4  meters  (318  feet) 
above  the  level  of  the  sea  and  Gl  meters  (209  feet)  above  the  level  of  the 
river  Havel,  is  located  the  princi|)al  l)uildin'j:,  supplied  with  three  mov- 
able cupolas,  one  of  10  and  two  of  7  meters  (.33  and  23  feet)  diameter, 
re8[>ectively.  Around  this  are  physical,  chemical,  and  photographic 
laboratories,  workshops  provided  with  a  dyuamo-electrical  maohiue, 
oflBce,  janitor's  dwelling,  and  some  other  rooms  for  observations  and 
collections.  Along  the  gentle  northeast  slope  are  three  dwelling-houses 
for  the  scientific  stafi'  and  the  messenger ;  farther  down,  close  to  the 
entrance  of  the  lot  and  20  meters  (65.G  feet)  below  the  main  building, 
lies  the  well,  accessible  for  observations  down  to  the  level  of  the  river 
fiavely  the  bnilding  of  the  water-works,  a  shop  for  the  preparation  of 
oil  gas,  and  a  dweUuig-hoose  for  the  machinists. 

The  observatory  is  snrronnded  by  a  tract  of  woods  which  forms  a 
desirable  protection  against  terrestrial  radiation  and  at  the  same  time 
serves  as  a  condenser  of  atmospheric  humidity. 

This  and  the  adjacent  tract  of  land  are  the  property  of  the  Grown, 
and  thus  nnobstmcted  possession  for  all  times  is  secnred  for  the  ob- 
servatory reservations,  now  amounting  to  nearly  17  hectares  (42  acres). 

The  principal  instrument  of  the  observatory  is  a  refractor  of  0.298"> 
(11.7  inches)  aperture  and  5.4*"  (17.7  feet)  focus,  made,  together  with 
auxiliary  apparatns  of  spectroscopes  and  helioscoiies,  by  H.  Sohbodbb, 
of  Hamburg;  parallactical  mounting  and  micrometers  by  A.  Bepsold 
&  SoHNE.  It  is  used  in  plain  astro-physical  work,  but  principally  for 
the  observation  of  tixed  stars,  spectra  of  nebul.T,  and  for  the  study  of 
planetary  surfaces.  Exclusively  for  solar  observations  it  is  proi>osed  to 
use  the  second  refractor,  made  by  II.  Guuinj,  of  Dublin,  with  a  parallac- 
tic telescope  of  0.207"'  (8.1  inches)  aperture  aiul  3.1"'  (U.l  feet)  focus, 
and  also  a  Steinheil  telescope  of  0.135'»  (5.o  inches)  aperture  and  2.10'" 
(7  feet)  focus,  with  parallactic  mountinfr  by  PiSTOU  »S:  Maiitins.  This 
^as  formerly  used  by  i'rofessor  iSfokee,  of  Anclam,  in  his  solar  ob- 
servations. 

Furtherniore,  for  regular  photoL^raphic  work  of  the  sun  a  special 
heliograpii  js  to  be  employe<l,  of  which  now  only  exist  the  oi)tical  parts, 
niaOe  by  11.  SciiiinDEU,  an  achromatic  objective  of  0.10"'  (0.3  inches) 
aperture  and  1"  (13  feet)  focus,  together  with  ocular  magnifying  glasses, 
dOd  9f  0.2&»  {9,6  inches)  diameter. 
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The  obaenratoxy  forthermoie  owns  some  smaller  telescopes,  a  12-iDdi 
milTeisal  iiistnimeut  by  Hspsolb,  a  i>endalam  clock  by  TTmaaTJi^  and 
one  by  Knoblioh,  box  chioiiometero,  one  each,  by  Kbssbls,  Kvob- 
UOHy  and  Ibedb,  and  a  considerable  equipment  of  Bpectroscopic  and 
other  pbysical,  chemical,  and  photographic  apparatus,  meteorological 
instruments,  and  a  set  of  registering  magnetic  instrumouts  after  the 
Kew  pattern. 

Two  observers  were  secured  for  its  observatory  on  the  Ist  of  July, 
1874,  namely:  rrof.  G.  Sporer,  formerly  teacher  of  mathematics  and 
physics,  and  pro-rector  of  the  grymnasium  in  Anclam,  and  Prof.  II.  C.  Vo- 
GEL,  formerly  astronomer  in  the  observatory  of  Kammerherr  von  Billow, 
in  Bothkampj  Dr.  Oscar  Lohse,  of  the  same  observatory,  was  engaged 
as  first  assistant.  Professor  >Sporer  continued  in  an  intermistic  build- 
ing in  Potsdam,  the  solar  observations  made  in  Anelam  from  1861-1874, 
and  Professor  Vogel  and  Dr.  LonsE  observed  at  the  Berlin  Observatory 
until  spring  1877,  when  temporary  arrangements  were  made  to  enable 
them  to  observe  in  the  new  institute.  Dr.  GusTAV  Mullee  is  em- 
ployed as  assistant  sinee  July  1, 1877,  and  Dr.  Paul  Ksmpf  since 
July  1,  1878. 

(Translated  from,  Publicationen  des  Astrophysikalischen  Observa* 
torinm  za  Potsdam*  Erster  Band.  Mit  seehszehn  Tafeln.  Potsdam, 
1879.) 

PuBBLA,  Mexico. 

Observatori/  of  the  CoUege  of  Juut, 

Lonfritude  fioin  (lieenwich,     32'"  4.1"  W. 
Latitude,  ID-  2'  .JO"  N. 

Authority  for  lon^ntiide  and  latitude:  A.  LANCASTER,  Liste  GcD^rale 

des  Obsei  vatoircji  ct  Astrouomes,  1887,  p.  49. 
Director :  P.  iSPiKA. 

PULKOTA,  BUSSIA. 

Nicolaevakaia  Glavnaia  Obscrvatoria, 

Longitude  from  Greenwich,  2>>  1"  18.67*  £. 
Latitude,  590  40^  18.7'^  K. 
Directors:  P.  W.  G.  von  Struve,  1S34. 
Otto  von  Stkuve,  lso4. 

Founded  in  IS'M.  Three  i>rincipal  halls  on  the  ground  floor,  the  east- 
ern one  bein«Tf  used  for  meridian  circle  ;  the  western  one  lor  tlio  meridian 
.  telescope,  and  the  southern  one  ()ccui)ied  by  tlie  prime  vertical.  Three 
revolvin«;donies,  theceiitral  and  lar/^est  containingMERZ  and  Mahleu's 
refractor,  whicli  has  a  focus  of  23\  feet  (7.1'"),  and  an  aperture  of  15^ 
inches  (O.-iO'").  A  very  rich  astronomical  library.  The  most  elaborate 
and  minute  researches  on  the  minor  corrections  of  spherical  astronomy, 
notably  the  corrections  of  aberration  of  uataUonsiMlA  precession,  havQ 
been  made  ehiefly  at  this  observatory. 
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Prague,  Austria. 

I.  K.  K.  UuiveriUata  Stemwarte. 

LoDjoritude  from  Greenwich,  57"'  4t\A^  E. 
Latitude,  ofP  .V  1S.8''  N. 

Authority  for  hititude  and  longitude,  Al.  David  and  J.  BOHM. 
Directors:  J.  Stepling,  IT')!. 

A.  Strandt,  1781. 

A.  David,  17iU). 

A.  lilTTNER,  1830. 

K.  Kreil,  1815. 

C.  Jelinek,  1851. 

J.  G.  JioiiM,  1855. 

Dr.  C.  UoRNSTKiN,  1SC8. 

Prof.  Ladislans  Weinbk,  

TYcno  DE  Bbahe  bad  some  nstronomical  iDStramentB  temporarily 
moantecl  at  Prague  (1600-1601).  Tbe  observatory,  properly  so  called, 
was  not  erected  uutil  1751,  in  tbo  Altstadt  quarter,  at  tbe  Colleginm 
CletneutiDum,  under  tbe  direction  of  the  Jesuits. 

Instruments: 

(a)  Meridian  circle:  One;  maker,  Che.  Starke  (meobanical workshop 
of  tbe  I.  B.  Polytechnic  Institute  in  Tienna) ;  diameter  of  circle,  36 
inches;  divided  to  3';  read  by  4  nonius  to  aperture  of  objective,  4 
inches. 

{h)  Meridian  trannit  instrnincndt :  Maker,  Chr.  Starke  ;  aperture,  4 
inches;  {b')  niakiM',  8chrotter;  ni)trature  of  objec^tivo,  3  inches. 

(o)  EqiKifoyial  iustrinitoitu :  Makers,  C.  A.  Sti:iniieil\s  Sons,  in 
Munich;  ai)ertiire  of  ohji'ctive,  (J  inehes;  lua^^nitying  powers  of  eye- 
pieres,  5(>,  84,  2.VJ,  4'JO,  i\7'2.  {<■')  Mukers,  TT  IZSCUNEIDEK  &  FllAUN- 
IIOFER,  Munich  ;  aperture  of  oltjcctive, inclies. 

(d)  iSj)C(tri>scn])rs :  One;  (i.  »S:  8.  Mkrz,  Munich;  one  small  star  spec- 
troscope; makers,  (\.  ^  S.  Mekz,  Municii. 

(/)  Chronofpaph  :  One;  T)r.  >r.  II irrs,  Xeueliatel,  maker. 

(fl)  Clocks:  Mean  time ;  makers,  Lepaute,  Paris ;  sidereal ;  makers, 
J.  Bozek,  Prague. 

[li)  Chronometer:  ^lean  time  ;  maker,  Barraud. 

(»")  MiscrJJanenns  :  One  sextant;  maker,  Tyciio  Braue  ;  one  octant; 
maker,  Tvcuo  li£AH£ ;  one  large  (Qobeu  Krois),  by  TsoUGHION,  in 
Loudon. 

II.  Sterneicarte  des  Merm  A,  Sa/arik, 

m 

I^gitude  from  Greenwich,  57"*  47*  E. 
Latitude,  50o  4'  25"  I^.. 

Authority  for  longitude  and  latitude:  A.  LANCASTER,  Liste  Gcuiirale 

des  Observatf>ire.s  efc  Astronomes,  1887. 
Erector:  A.  Sakakik. 

U.  Aliss.  170  30 
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PUY-IfE-BOME,  FBANCB. 

ObserviUoire, 

Lonp^itutle  from  Greenwich,  ll"*  33»  E, 
Latitude,  45^  4C' 28"  if. 
Director,  , 

Quebec,  Canada. 

Observatory. 

Longritiide  from  Greenwich,  4^  44'"  49.3"  W. 

Latitiuhs  HP  48'  17.3"  N. 
Director:  E.  D.  Asiik,  18()3. 

0.  W.  Dri  ky. 

Prior  to  1883  the  iiistruinoiits  were  at  the  residence  of  Gapt.  ASHB; 
they  were  theo  removed  to  the  observatory  at  the  citadel. 

Quito,  ICci  aduu. 

Obaertatorio  del  Colegio  NaeianaL 

Longitude  from  Greenwich,  5"  lo*"  20'  W. 
Latitude,  Oo  11'  0"  S. 
Director:  J.  B.  M£NT£N,  1874. 

liATIlUWEK,  lliELAND. 

Obseratorp  of  W.  E.  TTOioti. 

Longitude  from  Greenwich,  — — , 

Latitude,  . 

Director :  W.  E.  Wilson. 

KicmioiiD  (SuBUBY),  England. 

Kew  Observatory  of  the  Royal  Society, 

Lougitade  from  Greenwich,  1"  15.1"  W. 

Latitade,  61o  2S'  6"  N. 

Directors:  Sir  Fbancis  Bonalds,  1842. 

1.  Welsh,  1852. 
Balfoub  Stewart,  1859. 
S.  Jeffebys,  1871. 

G.  M.  Whipple,  1870. 

Erected  in  ITliS  as  the  jtrivate  observatory  of  Geoip^e  III;  in  1841  it 
was  dismantled  and  transCcrivd  to  tlie  15ritisli  Association  for  use  as  a 
physical  observatory  ;  in  1S71,  havin;,'  been  endowed  by  J.  l\  Gas.siolt, 
esq.,  it  was  i)laced  under  the  control  of  a  committee  of  the  Koyal 
Society. 
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Bio  D£  Janeiro,  Brazil. 

Imperial  Nautical  Observatory, 

Tjonpritiule  from  Greenwicb,  2^  52™  W. 
Latitude,  22°  54'  S. 
Directors:  A.  M.  de  Mells,  1S50. 

E.  LiAi8,187L 

L.  Cruls. 
Foanded  in  1780 ;  restored  in  1871. 

Home,  Italy. 

I.  Osservatorio  astronotnico  del  CoUgio  SomamK 

Longitude  Ixoin  Greenwich,  49'°  55,5»  E. 
Latitude,  41°  o.V  53.7''  X. 
Directors:  G.  Asclkpi,  17C4. 

G.  CALANDin.LLT,  1773. 

S.  DuMorcHEL,  1824. 

F.  DE  Yiro,  18:38. 
A.  Seccui,  1840. 

G.  S.  Ferrar,  1878. 
P.  TAGOHINI,  1879. 

Before  the  establishment  of  a  regular  observatory  a  snooession  of  as- 
tioDoniers,  more  or  less  famous,  made  use  of  temporary  aooommodatious. 
In  the  baildings  of  the  old  college  Glavias  made  observations  with  a  ze- 
uithal  sector  in  1572,  and  following  years.  Soheines  collected  the  mate- 
rials for  his  famous  Bosa  Ursina^  the  printing  of  which  was  completed 
in  1630  at  the  new  college,  west  of  the  Church  of  St.  Ignatius.  Tliere, 
too, GoTTiONiES  and  Bobgondio  made  occasional  observations.  Maibe 
observed  the  comet  of  1844  at  the  English  college.  Bosgotigh  fixed 
himself  in  the  principal  hall  of  the  Kircher  Museum.  Finally,  Asolepi 
organized  a  permanent  establishment  in  17G4 ;  and  in  1787  a  square 
tower  was  built  to  accommodate  the  observatory  at  the  eastern  angle  of 
llie  college  facade  on  via  del  Gesu.  A  new  building  was  put  np  in  1853, 
baving  for  substructure  the  enormous  piles  which  had  been  intended  to 
support  the  dome  of  the  Church  of  JSt.  Ignatius. 

U.  ObserwUory  of  the  CapiioL 

longitude  from  Greenwich,  49"'  5G.5"  E. 
Latitude,  41^  53'  33.5"  X. 

Authority  for  longitude  and  hititude:  A.  LANCASTER,  Liijtc  Generale 

«h's  Observatoires  ot  Astronoiues,  1887. 
l^ircctors:  G.  Callandrelli,  1824. 

A.  CoNTi,  1827. 

1.  Calt.andrelli,  1841. 

L.  £E;si>iaiii,  1670. 
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Established  in  1834  upon  the  east  tower  of  the  capitol,  which  is  hnilt 
above  the  ancient  foram. 

HL  Osnervatorio  aittronomico  privato. 

Longitude  from  Greenwich,  49"'  50.3"  E. 
Latitude,  41©  51'  G"  N. 

Authority  for  loiii^itiide  and  latitude:  A.  LANCASTER,  Liste  Geuerale 

de.s  Ubsei  vatoires  et  Astrouoiues,  1867. 
Proprietor :  Father  S.  FEEiiAEi. 

BuGBY,  England. 

Temple  ObserwsUiry. 

Longitude  from  Greenwich,  6"  l.O"  W. 
LaUtnde,  52o  22^  5"  K 
Curators:  J.  M.  Wilson,  1872. 

G.  M.  8EABE0KE,  1878. 

Tlie  observatory  was  l)uilt  in  1H7I  as  a  memorial  to  Dr.  Temple. 
hite  head-master  of  Ku^jby  School,  now  bishop  of  Exeter.  The  funds 
for  this  purpose  were  collected  chieliy  from  old  liugbians  by  the  Kev. 
J.  M.  Wilson. 

BUNOSDORP  (NEAR  BONN),  PRUSSIA. 

Siemtearte. 

Lonfritude  from  Greenwich,  , 

Latitude,  . 

Director:  Barou  Campuausen. 

Saint  Croix,  Antilles. 
ObservaUnre. 

Longitude  from  Greenwich,  4^  18"*  43*  W. 
Latitude,  17^  n':5*J"N. 

Authority  for  longitude  and  latitude:  Lanq.  Wvrm,  1837.   In  Con- 

naissance  des  Temps,  1884,  p.  Ixii. 
Direeiar:  . 

St.  John's,  New  Brunswick. 

Observatory. 

Longitude  from  Greenwich,  . 

Latitude,  — . 
Direeiar:  , 
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Saigon,  Fsbnoh  Cochin  China. 
ObaenaUnre* 

LoDgitade  from  Greenwich,  7**  0™  48^  E. 
Latitude,  1(P  W  40"  N. 

Aathority  for  longitude  and  lutitade:  Hatt,  1875.  lo  CoDiiaissaDoe dea 
Temps,  1884,  p.  xli. 

St.  HEI.ENA. 

Observatory. 

Longitude  from  Greenwicb,  21'"  9.W»  W. 

Latitude,  15o  55'  S. 

Authority  for  loDgitade  and  iatitade :  CooDaissaoce  des  Temps,  1834, 

p.  \v. 
Director:  . 

St.  Pbtersbubg,  Russia. 

I.  Oheervatoria  AUademU  Nauk  {Oheervatorjf  of  the  Imperial  Academy  of 

Seieneee), 

Longitude  from  Greenwich,  2*»      13.6"  E, 
Latitude,  59°  5G'  N, 
Directors:  J.  N.  De  L'Isle,  1747. 

P.  Inschodzow,  1768, 

R.  Bakry,  1704. 

V.  WiSNIWSKY,  1811. 

A.  Sawiisgh,  1858. 
Founded  in  1747. 

11.  Astroiwmicheskaia  Observatoria  jjri  Imp.  Universitet, 

Iiongitade  from  Greenwich,  2^  1"  11.4*  E. 
Latitude,  69o  56^  Z2f'  N. 
Director:  S.  yon  Olasenapp. 

111.  Zentralnaia  Fieicheekaia  Obeervatoria, 

Longitude  from  Greeuwich, 

Latitndo,  . 

Jhrector:  H.  Wild, 

San  Fernando,  Spain. 

Tmiitutcry  Oheervatorio  de  Marina  de  San  FemanuUh 

Longitude  from  Greenwich,  24™  4y.(>'  W. 
UUtude,  380  27'  41.6"  iJ. 
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Directors:  B.  Asmesto,  1797. 

J.  O.  Oanelas,  1798. 
J.  T.  Cebguebo,  1825. 

S.  MONTOJO,  1851. 

F.  DB  p.  Mabquez,  1855. 

0.  Pttjazon,  1860. 

All  observatory  bad  first  been  established  at  Cadiz  in  1753,  upon 
an  ancient  Roman  tower,  but  was  soon  abandoned,  observations  being 
made  there  onlv  from  177:5  to  1770  bv  Toi-iNo  and  VATtELA.  The  new 
observatory  was  built  at  San  Fernando  in  1797.  Thin  m  the  most  south- 
erly astronomical  estabiishmeut  iu  Europe. 

San  Luis  Potosi,  Mexico. 

Observatmio  del  Inatituio  Cientifica  y  Literaria, 

Lon^ritude  from  Greenwich,  . 

Latitude,  . 

Director :  Dr.  G.  Babkoeta. 

Santiago,  Ghilb. 

Observatorio  NacionaL 

Longitude  from  Gieenwicb,  4^  42"  46.3^  W. 
Latitude,  33o  26'  42"  S. 
Directors:  £.  G.  Mobsta,  1852. 

J.  I.  Vbrgaba,  ISGl. 

Proposed  in  1.S52.  The  instruments  and  buildings  which  had  been 
used  lor  the  temj)orary  Xaval  Observatory  of  the  United  States  at  Santa 
Lueia,  under  Lieutenant  Gillisp,  were  purchased  as  a  be'^innini;,  and 
in  isr>(>  the  construction  of  a  ])crnianent  observatory  was  undertaken, 
eonsistin^;  simply  of  a  one-story  buildin*:  and  ccutr<il  dome.  The  equip- 
ment has  beea  added  to  gradually  since  1859. 

SoAEiiuKOL  Gil,  England. 

Observatory  Wigglesworth, 

Longitude  from  Greenwicli,  , 

Latitude,  . 

Authority  for  I<nigitude  and  latitude:  A.  Lanoastbb,  LiBte  G^n^e 

des  Observatoires  et  Astronouics,  1887. 
Assistant:  J.  G.  Lohsb. 

SOHWBBIN,  HbOKLBNBUBG. 

G eodct isch cs  Obscr catoriu m . 

Lonpjitude  I'rom  Greenwich,  45™  40.7*  E. 
Latitude,  53^  37'  38.2"  N. 

Authority  for  lonjjltode  and  latitude:  Astron,  Nachr.,  LVII,  6, 1868. 
In  Counaissauce  des  TempM,  livSI,  p.  xxviii. 
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SENPTENBBBa,  BOHBMU. 

Stermcarle  des  Baron  FeriiK 

Longitude  from  Greenwich,  1''  5"'  50.6^  E. 
Latitude,  ~A)o  5'  10.4"  N. 
Director:  l)v.  liooiibEN. 
Ceiised  to  exist. 

Slougu,  England. 
Obgervatory, 

Longitude  from  Greenwich,  2"  23'  W. 
LaUtude,  51o  .W  :.0"  N. 

Aathority  lor  longitude  aud  Latitude:  (Jouuaissauce  des  Temps,  1884, 

p.  xvi. 
Director:  * 

South  Kilwoeth,  E^glai^d. 

Observatory, 

Longitude  from  Greenwicb,  4"'  20'*  W. 
Latitude,  52^  25' 51"  N. 

Aathority  for  loogitade  and  latitude:  Couuaissauce  des  Temps,  1884, 
p.  xvl 

SP£Y£K,  BAVAUIA. 

Sternwarte  den  Konigltchm  Xyee»ni«. 

Longitude  from  Greenwicb,  a3'»45.C«  E, 
Latitude,  49©  18'  55.4"  N. 
No  longer  in  existence. 

Btabfield,  England. 
Obeervatorjf. 

Longitude  from  Greenwicb,  11"  47»  W. 
Latitude,  5:P  25'  3"  N. 

Authority  lor  longitude  and  hititude  :  Couuaissanco  dcs  Temps.,  1884, 
•  p.  xvi. 

Stockholm,  Sweden. 
Observatory* 

Longitude  from  Greenwich,  P  12'»  14*  E. 

Latitude,  59'^  20'  34"  N. 

Directors:  P.  V.  WARciEMiN,  1760. 

11.  NiCANDElJ,  1770. 

J.  SVANBEKCr,  1803. 

S.  A.  r-RONSTIIAND,  1828. 

N.  H.  Sklandei:,  isns. 
J.  A.  Hugo  Gylden,  1871. 
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FouDcled  in  1750.  Here  WAboENTiN  made  that  long  series  of  obeer 
vatiou  OD  Japiter*s  satellites  wliicb  resalted  ia  the  first  reliable  tables 
of  eelipses  of  these  satellites. 

INSTBUMENTS: 

(a)  Meridian  circle :  Makers,  Ebtel  &  Son  ;  diameter  of  eirdes,  18 

incbes;  divided  to  3';  read  by  4  microscopes  tol";  aperture  of  objective, 
45  i"«be3  (0.107  lueters);  magnifying  power  ordinarily  employed,  124 

tliameters. 

{b)  Meridian  transit  instnimcnt :  Maker,  A.  Kepsold  j  aperture,  2J 
inches. 

(c)  EquatoridI  insfrument :  Maker,  A.  Kkpsold;  aperture  of  objective, 
7  inches;  inngiiityinp-  |)o\vors  of  eyepieces,  114,  150,  190,  302,  600. 

(/)  Chronographs:  i'wo. 

{g)  ClocJcs:  INIeaii  time;  makers,  MoLYNEUX  &  CoPE;  sidereal; 
makers,  Kkssels,  Swedri;. 
(h)  Chroiiomeler :  Meantime;  makers,  D£NT,  Lijndeuoth. 

Stonyhusst  College  (keau  Wualley),  Ekglamd.^ 

tStoni/ hurst  College  Observatory, 

LoDgitade  from  Green wicb,  9™  52.03*  W. 
Latitude,  53^  W  40"  N. 

Authority  for  longitude  and  latitude :  Nautical  Almauae. 
bireotors:  Bev.  A.  Wbld,  8.  J.,  F.  B.  A.  S.,  1838. 

Rev.  S,  J.  Pebry,  8.  J.,  F.  R.  A.  8.,  1860. 

Location:  Four  miles  W.  of  Wiialley,  r.aiicasliire,  En<ilaii(l. 
•  ITei^^lit  above  sea,  361  feet,   liuilt  in  183i>  ia  the  park  of  the  Jesuit 
College. 

Tnstrumf.nts: 

(a)  MeridiaH  circle:  By  Jones;  2  feet  6  inches;  divided  to  6';  micro- 
scopes reading  to  1'';  aperture  of  object  glass,  3  inches;  power  gen- 
erally used,  50. 

(6)  Transit  instrument:  Aperture  of  object  glass,  2g  iuches;  power 
generaUy  used,  42;  by  Oaby. 

(0)  IIqua.torial  instruments:  One  by  Napikr,  Cubby,  Tboughton 
and  SiHHS;  ai)erture,  8  inches ;  powers  from  30  to  000  or  700;  one  by 
Jones;  aperture,  4  inches.  {&)  A  Cassbgbain  reflector;  aperture,  9i 
inches;  two,  Newtonian  ;  aiwrture,  7  inches. 

(d)  Spectroscopes:  An  automatic  instrument  by  Bbownino,  6  prisms 
of  000,  each  used  twice,  with  a  half  prism,  making  largest  disper* 
sion=3G  prisms  of  00^.  A  large  star  spectroscoiie  by  8imhs,  4  com- 
pound prisms  by  IIoffman.  A  large  direct-vision  spectroscope  by 
Browning.  Two  smaller  instruments  by  Bbowning* 

(/)  Chronograph:  Small  one  by  Bbeguet. 
{fl)  Cloeks:  Two  sidereal,  mercurial  pendulums. 
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[h)  Chronometer:  FaoDSHAM,  No.  314H. 

(t)  Miscellaneous:  A  couple  uf  Hcir  rocui-diii<;  mutoorological Mid  mag- 
iieliciil  iustrutueuts  uro  iu  constant  use. 

Btbasburo,  OERUAinr. 
Sternicarte* 

Lnnsritiido  from  Greenwich,  31"'  2.49"  E. »  . 
I,:,t,t.„i..,  .ISO  ;!t'  5:?.S"  ?T.  f  observjrtoiy. 

L<)ii;iitii(le  troin  (Ireenwicb,  31™  4.65»  E.  *  . 

Latittirle,  180  u'  60,1"  N.  f         ^^'^  olwervatoiy. 

director:  A.  Winneoke. 

AboQt  1770  some  astronomical  instrameDts  wero  placed  above  the 
gate  of  the  hospital.  In  1804  J.  Hekbt  established  a  small  observa- 
tory in  the  Miinster  (Cathedral)  and  observations  were  made  there  in 
1«S.'4.  A  regular  observatory  was  not  established  by  the  city  nntil  1830, 
mul  then  it  was  placed  nnder  the  char^^e  of  Lequiantb,  bat  almost 
immediately  abandoned.  In  1873  a  new  observatory  was  erected  with- 
out the  town,  in  connection  with  the  University.  Its  general  plan  is 
a  quailrilateral. 

Stdnbt,  New  South  Walbs,  Australia. 

Oovernmmt  Observatory, 

Longitnde  from  Greenwich,  10^  4"  50.0*  £. 
Latitude,  33o  51'  41.1"  S. 
Directors :  W.  ScoTT,  1850. 

O.  B.  SSIALLEY,  1802. 

fl!  0.  Russell,  1870. 

Vropfised  in  lS."»."i;  coinplclr'd  in  1S,~»S.  Its  first'iiisfrinncTits,  su]>j)lied 
IVoin  tin*  ]>rivate  obsci  vaiory  wliicli  Ukishank  lia<l  <  staMislM'd  at  Tara- 
inatta,  were  tliose  i)y  iiknuis  of  wliich  DUNLAP  Lad  made  li is  aUalogues 
ol  double  stars  and  ot  southern  nebulae. 

Ta(JUBaya,  -Mexico. 

Observatorio  Astronomieo  Naeional  Mexieano. 

I^oiipriindo  from  (hwnwicU,  G**  36'"  41.G3*  W. 
Utitudis       L'l'  17.5"  N. 

Autboritv  for  longitude  and  latitude:  A.  Lancasteb,  Liste  G^n^rale 

des  Observatoires  et  Astronomes,  1S87. 
l>irector:  ANGEL  ANGtHANO. 

1^1  ojocted  in  187G,  and  established  at  Chapoltepec  in  1878.  Trans* 
i^simi  from  Ohapoltepeo  M.irch  8, 1883. 
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TAcnKENT,  Russia. 

Observatoirc  Aittronomiqtie  et  Physique  de  Tachkent 

Longitude  fiom  Greenwich,  4?^  37"  10.8^  B. 
Latitude,  41o  19^  d2J2,"  N. 

Anthority  for  longitade,  telegraphic;  for  latitude^  vertioal  drde  ob* 

servations. 
IHreetor:  H.  Pombbanzbff,  1880. 

TiFLIS,  BUBSIA. 

Ohservatoria, 

Longitude  from  Greoiiwich,  2"^  59'"  11"  E. 
Latitude,  41o  -il'  IC"  N. 

Authority  lor  lougitude  and  latitude :  Triaii^ulation,  Novo  Toherkaski 
1862.  lu  Couuaissauce  dcit  Temps,  166^  p.  zliL 

ToKio,  Japan. 

Obiervatory  of  the  DaigaJsu* 

Longitude  firom  Greenwich,  . 

Latitude,  — — . 

IHreei&n  Prof.  H.  M.  Paul. 

Toulon,  Fbanob. 

Observatoire  de  la  Marine. 

Longitude  from  Greenwich,  23"  42*  E. 

Latitude,  43o  V  22"  N. 

Authority  for  latitude  aud  longicnde:-  Oonnaissanoe  des  Temps,  1884^ 

p.  xii.  • 
Director :  Paobl. 

Toulouse,  Fkanoi$. 

Observaiaire  de  TouUnue, 

Longitude  fcom  Greenwich,  5»  51.1*  E. 

Latitude,  43o  36^  45.3"  K. 

Directors :  F.  P.  A.  db  Gabipnt,  1735. 

A.  Dabquieb  bb  Pellbpoiz,  1748. 

J.  VlDAL,  1774. 
DUBUISSON,  1807. 

Victor  de  Makque,  ISiiL'. 

De  Despeats  et  Yautiuee,  1832. 

E.  Tetit,  isr.7. 

  De-speyeous,  1867. 

Saguin,  ISOT. 

F.  DE  TiSSEKAND,  1873. 

B.  Baillaud,  1878. 
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Tbevandbum,  India. 

His  Mighne^  the  Maha  liajali's  OhHervatory, 

LoDffifcade  from  Greenwicb,  5^  7*^  69"  E.  * 
Latitadey  BSP  W  32"  K. 

JHreetara  :  John  Caldboott,  F.  B.  A.  8.,  1837. 

John  Aixan  Bbonn,  F.  B.  S.,  1862. 

Tbibstb,  Austria. 

Aitronom inches  und  Mcteoroiogischcs  Observatorium  der  K.  K,Aauiiischen 

und  Handela  Akademie. 

Lougitode  firom  Greenwich,  55"  2.1*  £. 
Latitude,  45o  38^  34"  K. 
Directors:  F.  Sohatjb,  1857. 

A.  KUNB8, 1870. 

A.  PALI8A. 

TUNBBIBOB  WBLLS,  ENGLAND.    (See  GBOWBOBOTOH.) 

TUBIN,  Italy. 

Segio  (kservatorio  deW  UniwnUa, 

Longitude  from  Greenwich,  ;iU'"  46.4"  B. 

Latitmlc,  45o  4'  G"  N. 

Directors:  G.  B.  liECCAiiiA.  17/)0. 

T.  Valpekgadi  Caluso,  1782. 

A.  M.  Va.^sali  Eandi,  180C. 

J.  Plana,  1811. 

A.  DO&NA,  1805. 

Established  in  1759  in  the  top  of  a  tower  at  the  comer  of  Piazza  Gas- 
tello.  The  Academy  of  Sciences  nndertoolc  its  direction  in  1790,  and 
had  a  new  observatory  boilt  in  the  palace  of  the  academy.  In  1S20 
the  establishment  was  transferred  to  a  terrace  of  the  Palazzo  Madama. 
In  1805  the  observatory  became  an  appendage  of  the  nniversily. 

TWIOKENHAM,  ENGLAND. 

LoDgitudo  from  Greenwicb,  1™  13.P  W. 
Latitude,  51©  2V  N. 
Director:  Mr.  Hind. 

Ugkfibld,  England. 
Observatory  of  Captain  W,  NolfU, 

Longitude  from  Greenwich,  17.8*  E. 
Latitude,  51^  0'  5G.3"  N. 

Aotbority  for  longitude  and  latitude:  A.  LangasI££,  Liste  G^D^rale 

des  Obscrvatoires  et  Astronomes,  1887. 
iVcspHtftor:  W.iNoble. 
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Upsala,  Sweden. 
Obaeinmt»ry  of  ike  VnivertUjf, 

LoDgitade  from  Greenwich,    10-  30-  B.  j  obsei  v  atory. 

Latitude,  50O  51' 37'' N.  )  ^ 

LoDgitiule  from  Greenwich,  l^*  10-  30-  E.  >  observatory. 
Latitude,  59o  51'  29.4".  i  ^ 

Anthority  for  longitude  and  latitude:  New  determination  in  ISMMBl, 

by  C.  BoHLiN. 
Dirwtort:  A.  Celsius,  1730. 

M.  StbGueb,  1745. 

D.  Melandebhjblm,  1761. 

£.  Pbospebin,  1797. 

L.  BEONiEB,  1799. 

J.  Bbedman,  1811. 

G.  SVANBEEG,  1842. 

Herman  ScnuLTz,  18G4. 
Tliis  observatory  was  foiuulod  in  1742,  and  ceased  to  exist  in  18.^3. 
The  new  obst  r\  atory  was  I'ouuded  iu  1844  by  U.  SvANBERa,  liuisiied 
aud  iu  use  siuce  1853. 

Ubbino,  Italt. 

Osservatorio  del  Colegio  Ea/aeL 

Loiifjitnde  t'roiu  Grcenwicli,  .>0"'  o3.1*  E. 
L;ititu(le,  43^  43'  X. 

Authority  for  lonfritiide  and  latitude:  A.  LANCASTER,  Liste  Geuerale 

des  Uhsi'rvatoires  et  Astrouomcs,  18i>7. 
Director:  G.  Martin oiiL 

TJtbbght,  Holland. 

Obiervat&rinm. 

Longitude  from  Groenwieli,  UO'"  31.7' E. 
Latitude,  52^5'  t)..V'  N. 
Directors  :  J.  J'\  IIehneut,  17G7. 

G.  Mall,  1S12. 

K.  van  JiEES,  1830. 

M.  IIOCK,  I  SGO. 

.T.  A.  C.  Ol  DEMANS,  1S74. 

Fouuded  iu  17G7.   lieiuudeiled  in  18G4. 

Valentia,  Ireland. 

Observatory  of  the  London  Meteorological  Office, 

Lonf,'itud('  from  ( ir<'('n\vicb,  41'"  IG"  W. 
Latitude,  5lo  04'  3G" 


Digitized  by  Google 


A8TRONOHICAL  OB8ERVATOBIK8. 


Diredon :  Kev.  T.  Kerb,  1808. 

J.  B.  CULLUM,  187{>. 

Established  by  tbe  London  Meteorologioal  Office  in  1868  as  an  observ- 
atory of  the  first  order. 

V£NiO£,  Italy. 

Observatory  o/  the  ^Mntl  Institute, 

Ix>iif^i tilde  from  (IretMiwich,  E. 
l.utitiuUs  43^  2G'  8.5"  N. 

Directors:  15.  von  WtiLLKKsDouF-UiiBAiE,  1840. 

E.  WlLLOSKVlCH,  I6li, 

Established  about  1840. 

VEBOiNA,  Italy. 

Ossercatorio, 

Longitude  from  Greenwich,  ia^*  56^  £. 
Latitude,  45o  2&  S"  N. 

Authority  for  longitude  mid  latitude:  In<;eii.  '^(^oi^t.  1837.  In  Gonnais- 

sance  des  Temps,  1.S84,  i».  xxxv. 
Director:  — . 

Vienna,  Austria.  (See  Wien.) 

ViLNA,  Russia. 
AutronomicheslMia  Obsertatoria. 

Longitude  Irom  (ireeiiwicb,  1^  41"'  ll.O*  E. 

Latitude,  54-  41'  N. 

AutUorUy  lor  loii^uitude  iuid   latitude:  SSLAYUiSIU:  Astrouomische 

Naclirichlicii,"  Vols,  v  and  VIll. 
Directors:  M.  ().  Poc/oiu  r,  17t;4. 

J.  ii.  YON  Sniadecki,  1808. 

p.  SLAVlNSKt,  1824. 

M.  KLOUSCnNEVITCII,  1841. 

G.  A.  VON  Fuss,  1848. 

G.  S ABLER,  1854. 

Col.  Peter  Smysloff,  1867. 
It  appears  that  this  observatory  had  already  existed  for  some  time 
when  in  1764  Poozobut  restored  it  and  replaced  its  instruments.  Its 
lahors,  suspended  during  tbe  revolution,  were  not  resamed  until  1802. 

lySTUl  MENTS  : 

{b)  Meridian  tranttit  in.stnuucnt :  Maker.  KAMiiDEN,  in  1777  j  aperture, 
finches  J  luagnilying  power  40  diameters. 
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(c)  Equatorial  instrument :  Maker,  Bamsden,  in  1777 ;  a()ertiiie  of 
objective,  4  inches  |  magnifying  powers  of  eye-pieces,  40  and  60. 

{d)  Spectrotix^ :  Direct  vistoo,  maker,  S.  Mebz,  at  Manich. 

(e)  Photometer :  Made  by  the  late  Prof.  L.  Schwbbb,  at  Speyer.  Of 
the  three  made  by  him,  one  is  in  Bonn,  and  the  other  in  Pnlkowa. 

(/>  Chronograph:  Maker,  AnsFBLD,  at  Gotha. 

{ff)  Oloeke :  One,  mean  time,  maker,  Shslton  (London) ;  one  side* 
real,  maker,  Hardt  (London  1810). 

[h)  Chronometer :  One,  mean  time,  maker.  Dent,  No.  2,796 ;  one  aider 
real,  maker,  Dent,  No.  2,000. 

({)  A  heliostat,  by  S.  Mebz.  Varioos  ancient  astronomical  instm- 
ments  and  modern  meteorological  iustrnments.  The  libraiy  of  the  ob- 
servatory contains  1,066  works,  in  1,181  volatnes. 

VlYIERS,  FRANOB. 

Observaioire. 

Loiifjitude  from  GrcciiwicU,  18"  44t*  E. 
Latitude,  44^  29'  14"  N. 

Autliority  for  iougitudc  uud  latitude:  Couuaissance  des  Temps,  1884, 

p.  xii. 
Director:  , 

Warsaw,  Bussia. 

Astronomieheshaia  ObservatoHa. 

Longitude  from  Greenwich,  1^'  24"  lA*  E. 
Latitude,  62©  13'  5.7"  N. 
Directors:           Akininski,  1820. 

J,  D.  13ARANOWSKI,  1848. 
J.  WOSIOKOFF,  1877. 

In  1764  Bostan  made  observations  at  the  eastle.  From  1765  to  1768 
N.  Wolf  made  observations  at  the  Bine  Palace  on  the  Mniszech.  The 
observatory  was  not  established  permauontly  nntil  1820,  and  the  ex- 
penses of  Gonstrnction  were  met  by  Strasztz,  jircsidentof  the  univer- 
sity. It  contains  a  hall  for  meridian  instruments,  and  two  towers  with 
cnpolas. 

WELLmGTON,  New  Zealaitd. 

Qovernm in t  Observatory, 

Longitude  from  Greenwich,  11^  30<"  11*  B. 
Latitude,  41o  17'  15"  S. 

Authority  for  longitude  and  latitude:  ConnaiHsance  des  TempS|  1884, 

p.  lii. 
Director:  . 
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Whallby,  England.    (See  Stomyhubsi.) 

VVlEN,  xVUSTUIA. 

I.  Jl.  K.  Unitersmu  Stemvartein  Wahring. 

Longitude  from  Greonwicli,  1^  5"»  21.49*  £. 
Latitude,  IS^  i:/  55.4"  N. 
JHrectars:  M.  11  ell,  I75(i. 

F.  VON  Friesneokbb,  1702. 

J.  S.  BOBa,  1817. 

J.  J.  YON  LiTTBOW,  1819. 
K.  L.  YON  LiTTBOW,  1841. 

D.  Edmund  Weiss. 

The  first  observatious  made  in  Vienna  vere  undertaken  in  1746  by 
the  Jesaits  J.  FBANgois  and  J.  Libsgano.  A  permanent  observatory 
was  founded  iu  1756.  It  was  rebailt  from  1820  to  18^0,  and  located 
among  the  university  buildings.  In  1874  a  new  establishment  on  a 
greatly  enlarged  scale  was  erected  at  WShring,  outside  the  town,  and 
completed  in  1879. 

iNSTlirMKNTS: 

(a)  jSIrridian  circle :  M:\do.  by  CHRISTIAN  STARKE,  at  Viemia  (after 
the  example  of  the  iiieritlian  circles  of  liEiriiENTJAcn) ;  dianioter  of  cir- 
cles, :M\  inches;  divided  to  3';  read  by  lour  microscopes  t<)sin<4le  seconds ; 
aperture  of  objective,  48  inches^  niaguilyiug  power  ordinarily  employed 
120  diameters. 

(//)  Prime  vertical ;  Maker,  CUBISTIAN  Stakjk^;  aperture,  50 inches; 
magnifying  power,  120  diameters. 

(c)  Equatorial  instniments  :  One,  made  by  Alyan  Olabk  &  SoNS; 
aperture  of  objective,  11^  inclies;  magnifying  powers  of  eye  pieces,  up 
to  1,200.  {&)  One,  made  by  Fbauenhofeb;  aperture  of  objective,  6 
inches ;  magnifying  powers,  up  to  600. 

{d)  Spectroscopes :  One  small  star  spectroscope ;  one  Zobllneb's  solar 
spectroscope. 

(9)  Oheks :  Two  mean  time;  makers,  Utzsohneidbb,  at  Munich ;  Yo- 
BAUXB,  at  Vienna;  several  sidereal;  makers,  Moltneux  (London); 
AtroH  (Gotha) ;  GbAHAM  (London) ;  and  a  few,  more  or  less  accurate, 

(A)  Chronmetere:  Mean  time;  maker,  Abnold;  sidereal,  makers, 
Kbssbls,  Molynbuz. 

(0  MisceUaneoue:  An  equatorial  with  adaptation  for  various  latitudes, 
the  6-inch  objective  by  Stbinhbil,  the  mounting  by  Schaffleb.  Two 
refractors  of  4-inch  aperture ;  one  of  them  not  equatorially  mounted. 
One  equatorial  of  3-inch  aperture,  adapted  for  various  latitudes,  object- 
Wes  by  Pbatjbnhofeb.  One  equatorial  of  d-inch  aperture,  by  DoL- 
i^NB.  One  dialitic  equatorial  of  Plossel,  of  5  inches.  One  comet- 
8seker,of  O  inch  aperture  and  4  feet  focal  length,  by  Mekz;  mounted 
^laatorially  on  the  principle  of  Villareau,  by  Sohneideb.  One 
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coiiu't  s(M"ker  of  .3  incli  ai)ortun'  by  l*L<issEL;  one  of  lii  iiicbes,  by 
Stkiniikil.  Ik'.sidcs  these,  various  stualler  portable  trausit  iustra* 
loeuts.  tiieoiioiit«8,  soxtauts,  etc. 

■ 

II.  Observatory  of  the  HujIi  School  of  Technology. 

Longitude  from  Greenwich,  l^*  5»  25.3*  £. 
Latitude,  48o  12'  53.8''  N. 
Directors :  J.  Herb,  1865. 

W.  Sinter,  1870. 
Founded  in  1805  at  the  sonthwestern  extremity  of  the  city;  com- 
pleted in  1867. 

III.  Private  Observatory, 

L()!)j?itu(le  from  Greeinvicli,     5~  2o.3»  E. 
Latitude,  48o  12'  54.9"  N. 
Direetor :  Dr.  Th.  von  Oppolzbb. 

IV.  Ilohc  Warte  {bci  JJobeln), 

Longitude  from  Greenwich,  . 

Latitude,  . 

Director :  Br.  Julius  Haun. 

V.  Stcrnicarte  Kuffner. 

Longitude  fh>m  Greenwich,  P  5<"  11*  E. 
Latitude,  48©  12'  47.8"  N. 

Authority,  A.  Lanoastrr,  Lis  to  G^n^rale  des  Observatoires  et  As- 

tronomes,  1887. 
Director:  Dr.  N.  IIerz. 

VL  aternwarU  des  Uerni  K,  Fritsch. 

Longitude  fh>m  Gieeuwich,  . 

Latitude,  , 

Director:  K.  Fritsch. 

YII.  aurmcarie  des  Ilerrn  Baron  A,  von  Rothschild, 

Longitude  from  Greenwich,  . 

Latitude,  . 
Director:  , 

YIII.  iSternicarte  des  llerru  Bkla, 

Longitude  from  Greenwich,  . 

Latitude,  • 

Director:  W.  Biela. 

IX.  Stvrntcarte  des  Herrn  L,  Kurzmayer, 

Longitude  from  Greenwich,  — 

Latitude,  . 

Director:  L.  KURZMAYER. 
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Observatory* 

Lon^Mtiuh^  from  ( Irociiwicb,  0''  39"'  38.8»  E. 
Latitude,  :J7-  r,'2'  7.2"  S. 

Keujovetl  to  JVieibouiue,  Victoria,  iu  18G1. 

WlLHELMSHATBN,  GERMANY. 

Kaiserlwhes  Marine  Obsercatorium, 

LoDgitade  from  Greeuwioh,  32"  35.21*  E. 
Latitude,  53°  31'  63.2" 

Anthority  for  longitude:  Astronomische  Arbeiten  des  Kg],  prenss. 
Geod&tiscben  luatitnts  fiir  1878;  for  latitude:  Director's  ob- 
servations of  zeiiilli  stars  with  meridiaD  circle. 

Director:  C.  Borgen,  Dr.  Phil.,  187G. 
Founded  in  1875;  completed  in  1878. 

Instruments: 

{a)  Meridian  cirdc  :  One  ;  iiiakeis,  A.  Kepsold  SiiliNE,  in  Hamburg::; 
diiinietcr  of  t  irclos,  21.(5  incliv's,  divided  to  2';  read  by  1  niicro.scopes, 
each  to  0.1";  aperture  of  objeetive,  -i^  incheaj  maguitjiug  power  ordi- 
narily employed,  12~>  diameters. 

{h)  Meridian  transit  instruments  :  One  portable,  by  0.  BA3lB£uaj  Ber- 
lin; ajierture,  1^  inches. 

((')  fjquatorial  in.-itnnneufs :  One,  by  Steiniieil  Soiine,  in  Munich  j 
ai)erturo  of  objective,  1  inches;  mafjnifyin^^  l)o\ver.s  of  eye-pieces,  48  to 
3«K);  ring-inicrometcr.  {&)  One,  SiElNIIElL  iSoUNEj  2^  inches  aper- 
ture; magnifying  power,  24  t  )  l.^O. 

(/)  Chronograph  :  One,  by  Fuess,  J^crlin. 

{g)  Clocks  :  .Mean  time ;  one,  by  EPPKEB,  Berlin  $  sidereal;  one,  by  F. 
TiEBE,  Berlin  (standard  clock). 

(i)  Miscellaneous :  A  complete  set  of  Lamont^s  instruments  for  ob- 
serviu;;  the  variations  of  the  magnetical  declination,  horizontal  force, 
and  indinatioD. 

IiAMOnt's  magnetical  theodolite ;  dip-circle  by  Doveb;  self-register- 
ing  barometer  and  anemometer  (Robinson);  meteorological  instrn- 
ments;  self-registering  tide- gange ;  time-ball.  Since  September,  1880, 
a  self-iegistering  tide-gange,  devised  by  Mr.  Beitz,  of  Hamburg,  has 
been  erected  in  Heligoland  and  placed  under  the  control  of  this  observ- 
atory, . 

WiNDSOB,  New  South  Wales,  Attstbalia. 

Observatory  of  John  Tebbut, 

Longitude  from  Greenwich,       3'"  liU6^  B. 
T/atitude,  ;j;P       2S.8"  S. 
(Hndor :  J(UIN  Teijbut. 
H,  Mis.  11(1  31 


Digitized  by  Google 


482 


ASTRONOMICAL  OBS£KVATOUlES. 


WOLSINGHAM,  ENGLAND. 

Observatory  of  the  Liverpool  A8tronomi4!al  Society* 

Longitade  fron:  Gieeuwicb,  . 

Latitude,  , 

Aathorit^ :  A.  Langasteb,  Liste  Q^u^ralc,  etc.,  1887,  p.  63b 
Observer:  T.  E.  EsriN. 

Zacategas,  Mexico. 

OO^cnatory. 

Longitade  from  Greeuwieb,  6^  41"  0.67"  W. 
Latitude,  22o  4C'  34.9"  N. 

Authority  for  longitude  and  latitude:  A.  Lanoabtbb,  Liste  G^^nile 

des  ObserTatoires  et  Astronomes,  1887. 
IHreetor:  A.  Jose  y  Bonilla. 

ZiKAWBi,  China. 

Loufjitude  fi om  Gieeuwicb,  — — . 

Latitude,  . 

Director :  Makc  DECHEvaEUS. 

ZthEicn,  Switzerland. 

1.  Stemtcarte  des  Schmizerischen  Polytechnikunu, 

Longitade  from  Greenwich,  34"»  12.0»  E. 
Latitude,  47°  22'  W  N. 

Autbority  for  Joiijxitude  and  latitude:  Aatrouomisclio  Mittlieiluugeil 

von  J)r.  liuDOLF  Woi,i'. 
Directors  :  J .  1 1 .  W  a  j>  i :  u , .  1 7  73. 

J.  Feeh,  1787. 

J.  ESCIIMANN,  1823. 

liUDOLF  AVOLF,  18G0. 

Founded  in  1773  upon  tlie  ( ■arohis  Tliurm  (Charles  Tower),  through 
the  elibrts  of  th(^  ZilricU  Society  of  Naturalists.  Abandoned  from  1798 
to  1805.  In  1810  a  new  observatory  was  erected  ea«t  of  the  Carolus 
Tburm ;  this  was  abandoned  in  1852.  Finally  in  18(i0  the  observatory 
was  rebuilt  at  the  polyteehnilcuni,  where  it  wa«  inaugurated  in  1883. 

The  observatory  is  mainly  used  for  the  practical  training  of  the  stu- 
dents. The  scientific  results  are  voluntary  contributions  by  the  director 
and  assistant. 

Instruments  : 

(a)  Meridian  circles :  Two;  makers,  Kern,  in  Aarau,  Ertel,  in  Mu- 
nich; diameter  of  circles,  20  inches;  divided  to  2';  read  by  2  micro- 
scopes to  0.1'';  aperture  of  objective,  3.3  inches;  maguif^iu^  j)0Wer 
oidiiiarily  employed,  120.80. 
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(c)  Hquatorial  imtruments:  Makers,  Kbbn,  in  Aaraa;  apertnre  of 
objective,  6  inches;  maguifyiug  power  of  eye  pieces,  GO  to  500.  (c') 
Merz,  in  MuDicb,  3^  inches ;  64  to  212. 

(d)  JSpeciroseope :  One,  by  Mebz,  in  Munich. 

(/)  Ohr<mograph$  :  Four,  by  Hipp,  in  Neuchatel,  and  HasslBb,  in 
Aaraa. 

{g)  Clocks:  Moan  lime;  makers,  Association  uuviii'io  an  Locle;  side- 
real; maker,  Silvain  Matret,  Locle.  Mao  several  pendulum  clocks, 
amoug  which  one  by  liiU'SoLi). 

{h)  ChrononiaUr :   Sidereal;  seconds  chronometer ;  maker,  BuzEN- 

GEIGKU. 

(t)  MisiclUtneous :  Several  astronomical  llicoilolitcs,  niclcoroscopcs, 
pauageuprisms,  etc.;  also  historical  collection  oi'  autitxuo  instrumeutu. 

II.  Private  Obtervatory. 

Loni^tude  from  Greenwich,      <  . 

Latitude,  . 

IHreetor:  Dr.  F.  SOHINZ. 
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BY  WILLIAM  a  WINLOCK. 


The  following  suljeotoiodez  of  aftronomy  for  1887  wm  originally  compiled  as  an 

appendix  to  a  general  review  of  the  progress  of  astronomy  during  that  year,  and 
though  not  exhaustive,  it  may,  perhaps,  he  found  a  usefbl  reference  list.  Ijtiportant 
contributions  to  Rstronomy  published  during  1887  in  scientific  journals  and  trans- 
actions of  societies,  as  well  as  all  more  elaborate  publications  that  have  come  to  the 
compiler's  notice,  have  heen  included — a  few  titles  heing  taken  from  reviews,  or  hook> 
catalofipiet.  Obsamitiona  of  aateioida  md  oonwts,  ozoept  thoM  of  the  comets  of  1887, 
havi  genenlly  been  omittad. 

The  prices  quoted  arc  usually  from  Friedlander's  Natura  NomialeBt  in  German 
"marks"  (1  Mark  =  lOO  Ffennige  =  1  (Vane  25  centimes  =  25  cents,  nearly.) 

The  abbreviated  titles  will  probably  he  readily  understood  by  those  familiar  with 
fciontific  periodicals  without  special  explanation,  beyond  the  following  list  of  less 


obvious  contractions. 

Abstr.  Abstract. 

Lfg.  Lieferung. 

pt. 

p.irt. 

Am.  ~  American. 

M.  ~  marks. 

r,  — 

realo. 

Bd.  =  Band. 

n.  d.  =  no  date. 

Bev.  = 

review. 

d.  s  die,  der,  del,  etc. 

n.  p.  =  no  page. 

series. 

ed.  =  edition. 

n.  F.  =  neue  Folge. 

ao.  s 

science,  seien- 

Hft.  =  Heft. 

n.  a.  ss  new  seriee. 

tiflo. 

bisg.  s  heransgegeben. 

not  =s  notiees. 

lulling, 

il.  =  illustrated. 

obsns.  =  observations. 

sup.  = 

supplement 

j,  jour.  =  journal. 

Obsry.  _^  Observatory. 

v.,  vol.  = 

volume. 

k.  k.  =  kaiserlich  konig- 

p.  ^  page. 

1 

lich. 

pi.  —  plates. 

In  the  references  to  journal  articles  the  volume  and  pa^e  are  simply  separated  by  a 
colon,  thus :  "Bull,  astron.,  4  :  94-98,"  indicates  volume  4,  pages  94  to  98. 


Abtnmtlon. 

MicRXLsoN  (A.  A.)  A  MoELET  (B.  W.)  Belative  motion  of  the  earth  and 
the  luminifeffoni  vther.  il.  Am.  j.  ao.,  184  :  88S-846. 

Tbiwib  (— .)  Snr  la  thforie  de  I'abemtion  de  H.  Seeliger.  BnlL  astron.,  4 : 

94r-08. 

^baimtion  (Constant  of). 

COMSTOCK  (Q.  C.)    New  mode  of  determining  the  constants  of  refraction  and 

aberration.   Sid.  mess.,  6:  810-317.   (Abstract  of  Loewy's  method.) 
— —  Note  on  the  detenninatlon  of  the  constant  of  aberration.  Astron.  jour., 

7;  167. 

m 
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D&STVB  (J.  L*  B.)  Xleetrle  fllumiiifttion  of  fhe  Armagh  roDttelor.  Xonfb. 

not.,  47:  117. 
[B«port  for  1886.]  /Ml.,  161. 

Asteroid  5. 

Gall£  (A.)    tibor  die  im  September,  1888, stattfindende  AnnaheruQg  der  Plan- 
eten  (6)  Astraea  und  (8)  Flora.   Aatron.  Nachr.,  118:  78. 

Asteroid  17. 

CuARLiER  (C.  V.  L.)    Untcrsuchung  liber  die  sllgemeinen  Jupiter-Storungen 
des  Plancten  Thetis.    <i8  p.  4to. 

KoDgl.  Bveoaka  Vet«n9-Akad.  handl.  22,  no.  Z 
Asteroid  69. 

[KiiKVTz  (II.)]    Nouer  Phmot  Luther  vermuthlich  identisch  mit  (69)  Heipsris. 
Astron.  Nachr..  110:  335,  3tJo. 

Detected  by  Luther  1887,  Apr.  11,  and  by  Coggia  1887,  Apr.  10,  and  anaouaced  as  a 
Mwaaleroid. 

Airtarold  80. 

BoBSETS  (I.)  Photographio  Msrcb  for  the  minor  planet  Sappbo.   Month,  not, 
47:  266. 

AalOToia  Ul. 

DK  Ball  (L.)  Beeheitehii  lur  Porblt  de  la  plandte  (181)  EuchariH.   44  p.  4to. 
Bmzellet,  1887.  (H.  2.60.) 

AaUtold  240. 

Saixt-Blavoat  (D.)   [Blemeats  ttom,  ohaenratlone  1884-1886.]  Bull,  astron., 
4:  198. 

Asteroid  264.  * 

MiLiMSYicii  (£.)   [Slemente  from  normalt  1886,  Dee.  26;  1887,  Jan.  22,  and 
oheenration  of  Feb.  24.]  Atti  d.  r.  aocad.  d.  Linoei,  s.  4,  Bend.,  8:  476-480. 

Astsrold  260.  Anna. 

Diacorered  by  J.  Palisa  at  Vienna,  1887,  Feb.  26.  Oirc.  Bert,  astron.  Jabrb., 
292.  Alto:  Astron.  Kaehr.,  116:  228. 

Kvopv  (O.)   [Blements  from  obsns.  1887,  Feb.  26,  Mar.  26,  Apr.  17.]  Giro. 

Berl.  astron.  Jahib.,  296. 
Lavoi  (H.)  [Blements  from  obsns.  1887,  Feb.  26,  Mar.  11,  26.]  Ibid.,  294. 

UiLLOSBTKiB  (B.)  Sol  planetlno  (266).  Atti  d.  r.  accad.  d.  Llneei,  s.  4,  fiend., 
8:  266. 

Aslwoid  2M.  Aline. 

DiaooTered  by  J.  Falisa  at  Vienna,  1887,  Hay  17.  Oire.  Berl.  astron.  Jahrb., 
298.  Al»:  Astnm.  Nadir.,  117:  47. 

Lavob  (H.)  [Blements  from  obsns.  1887,  May  17,  29,  Jane  11.]  Clre.  Berl. 
astron.  Jahrb.,  299. 

Aslsrald  267.  Tina. 

Discovered  by  A.  Charlois  at  Nice,  1887,  May  27.   Circ.  Berl.  astron.  Jahrb., 
298.  Alto:  Astron.  Naehr.,  117:  68.  Alto:  Bull,  astron.,  4:  260. 
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Asteroid  267.   Titza— Continued. 

0BABL0X8  (A.)    [Elements  from  obsns.  1887,  Mny  27,  Jun«  9, 22.]   Cire.  B«ri. 
Mtron.  Jabrb.,  301.   Also:  Compt.  Kend.,  105:  53. 

  [Elements  from  obaiis.  1887,  Hay  27,  June  25,  July  23.J   Circ  Bed. 

Mtron.  Jahrb.,  808. 

Asteroid  268.  Adont. 

Diaeovered  by  A.  Bomlly  at  Xeneilles,  1887,  J  one  9.  Oiie.  BerL  aalron.  Jahrb., 
299.  AUo:  Astnm.  Nadir.,  117:  108. 

Lamox  (H.)  [Alementt  from  obans.  1887,  June  9,  28,  July  18.]  Giro.  Btii 
astron.  Jahrb.,  801. 

Asteroid  269. 

Discovered  by  J.  Palisa  at  Vienna,  1887,  Sept.  21.    Circ.  Berl.  astron.  Jabrb., 
806.   AUo:  Aitron.  Naehr.,  117;  850. 

Bkrbebich  (A.)   [Elements  from  normals  1887,  Sept.  28,  Oct.  13,  and  obtenra- 
tion  Nov.  12.]  Giro.  Berl.  astron.  Jahil).,  800. 

Aateroid  270.  Anahtta. 

Discovered  by  C.  H.  F.  Peters  at  Clinton,  1887,  Oct.  8.    Circ.  Berl.  astron.  Jahrb., 

30G.    Also:  A.stron.  Nachr.,  117:  15. 

Lanqb  (H.)    [Elements  from  obsn«.  1887,  Oct.  11,  26,  Nov.  13.]    Circ.  Berl. 
astron.  Jabrb.,  808. 

ViENNET  (E.)    [Elements  from  obsns.  1887,  Oct.  11,  18,  20.]    Compt.  lienU., 
106:  1002. 

  [Elements  from  normals  1887,  Oct.  12,  27,  Nov.  16.]    Ibid.,  1234. 

Aateroid  271.  Penthosilea. 

Discovered  by  V.  Knorro  ftt  Berlin,  1887,  Oct.  13.    Circ.  Berl.  astron.  Jabrb., 

306.    -1/50;  Astron.  Nachr.,  118:  31. 

Knopf  (0.)    [Elements  from  obans.  1887,  Oct.  13,  25,  Nov.  13.]    Circ.  Beri. 
astron.  Jabrb.,  308. 

Asteroids. 

[Asteroids  discovered  in  1886.]    Month,  not.,  ill  172.    Also:  Bull,  astron., 

4:  15. 

Glauseb  ( — .)   Lege  der  Asteroiden-Babnobenen.  Astrun.  Nacbr.,  117:  153- 

162. 

Kirk  WOOD  (D.)    The  astoroid-s  or  minor  planets  between  Mars  and  .lujuter. 

60  p.    12m().    Phibidelpliia,  1887.  ($0.75.) 

  Distribution  of  the  minor  plaiit'i-^.    Sid.  ine«i.-:..  'I :  HO. 

  Eccentricities  and  inclination.-*  i>t"ihe  :i.st»'roidiil  (ubit-.    Pii'i.,  160. 

Leu  MANN  (P.)    Zusammenstellung  der  Planeten>£ntdeci£UOgen  im  Jabre  1886. 
VrtljschiL  d.  jistron.  Geselbch.,  22:  !*-14. 

PAHKUUR8T  (H.  M.)    Photomotric  observations  of  asteroids.    Sid.  mess.,  0:  353. 

Astronomisohe  OeaeUsotasit. 

Bericht  iiher  die  Versammlung  .  .  .  zu  Kiel,  1887,  Aug.  29  bis  81.  Vrtljschr. 
d.  astron.  Oesellsch.,  22  :  264-284. 
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Boridito  Obtr  di»  Baobaehtung  der  StiRM  Ui  wat  nmmtem  Oiflne  am  aArdUehea 
Himmel.  860-868. 

Berii^te  betitlllNid  die  Vorbcrattnngtii  dor  Zonen-BeolNuditungen  swiidken — 2^ 
and— 28»1(K.  /Mi.,  868-801. 

XxlYan  (A.)  Zwdlfte  yemnunloBg  d«r  Mtronomiieh«D  G«MlItebaft  .  .  . 
Xf«l»  1887,  Aug.  29-81.  Astfon.  Kiohr.,  117 :  199, 297-806, 891.  See,  aleo, 
IbftL,  118  :  888.  Alto:  Obuy.,  10  :  887-889. 

[Beport  of  Kiel  meeting,  1887,  Aug.  29-81.]  Olny.,  10:  887-889. 
VierteljuhrMchriftder  astronomischen  GesellschafL   Hng.  von  £.  Schoenfeld  und 
H.Seeliger  22. Jaliig.,  1887.  417i».,pl.,por.  8vo.  Ijeipsig,  1887.  (M.S.) 


HoPABLAJn>  (B.  W.)   Astronomy  end  tbe  ioe-ege.  Sid.  mei*.,  8:  117. 
Hon  (W.  H.  8.)  Aetxonomy  and  the  ioe-ege.  /6ui.,  57,  194. 

Astronomy  (Bibliography  of). 

fiouzEAU  (J.  C.)  &  Lancaster  (A.)  Bibliographie  geaerale  de  rastronoraie. 
Tome  premier.  Ouvrages  imprimes  et  manuscrits.  Fremi^re  partie.  7  -f- 
SfiSp.  dto^  Braxelles,  1887.  (M.  26.) 

Av. by  HonaeM  (J. C.)  *  L«iCMtt«r(A.), Cl«l  •t  l*rr«,  8;  16S-101, 18T-19S;  Fay*  (H.), 

Compt.  Rend.,  105  :  923;  Ltagre(J.),Ciel  et  terre,8:  321 ;  ^faunder  (E.  W.y^Olwiy., 
10:421-423.  Ste,  otio,  L*A*troDn  « :  4ao-ftM.  j1<m:  Bull.astroa.,4:  468. 

Astronomy  (Descriptive). 

Ball  (B.  S.)  The  story  of  the  heavens.  2  ed.,  il.  8vo.  London,  1887.  (M. 
82.50.) 

FOrster  (W.)   Sammlung  von  Yortragen  und  Abhandiungen.   2  ed.   350  p. 

8vo.    Berlin,  1887.  (M.  0.) 

JoCHMANK  ( — )  &  Hkrmks  ( — .)    Grundriss  der  Experirnentalphysik  und  Ele- 

menteder  Astronomieund  mathematischen  Geographie.    10.  ed.    16 +  444  p. 

8to.  Berlin,  1887.  (If.  6.80.) 

Lnssne  (F.  &.  J.)  Memorial  to  the  representatiTea  of  physical  astronomy 
...   12  p.  %vo.  Madison,  1887. 

pARxn  (8.  H.)  Unfinished  worlds :  a  study  in  astronomy,  il.  8vo.  London, 
1887.  (M.  6.20.) 

Pboctoe  (B.  A.)  Half  hours  with  the  stars.  Newed.  12  pi.  4to.  New  York, 
1887. 

—  Other  suns  than  ours :  series  of  essays  on  suns,  old,  young,  and  dead. 
428  p.   8vo.   London,  1887.  (M.  7.80.) 

Laholxt  (8.  P.)  The  new  astronomy.  The  stars,  tl.  Century,  88  :  686-698. 
1887,  Jan. 

8ame.  Comets  and  meteors,  il.  /dicl.,  889-865.  1887,  T^b. 

The  new  astronomy.  12 +200  p.  il.  8to.  Boston,  1888  [1887].  ($4.00.) 

LiAomx  (J.)  Cocmographiestellaire.  278  p.,  4  maps.  12mo.  Bmxelles,  1887. 

(M.  8.) 

Ltkk  (W.  T.)  Celestial  motions:  handy  hook  of  astzonomy.  6  ed.  12mo. 
London,  1887.  (M.  2.20.) 
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(DewriptiTe)— CbfUifNMrf. 

MBtER  (M.  W.)  Die  LebenagMohichte  der  Gestirne:  eine  populare  Attron. 
omie  der  Fix^terne.  8 +  224  p.  il.  8vo.  Jena,  1887.  (M.  4.) 

NiWKv  (L.)  Le  del,  ton  ospeet,  set  eurioeitte:  atles  AAnentaiie  .  .  .  avee 
*        teste  esplicative  ...  4to.  Bnixellee,  1887.  {tt.  6.) 

TON  6BEFELD  (F.  S.)  Astronomiflche  Auftatze  einee  Amateim  der  Natnrwis- 
•enschaft.   Hft.  1.   64  p.   8vq.   Oiata,  1887.  (M.  0.80.) 

Servirs  (G.  p.)  Astronomy  with  nn  opera  glais.  il.  Fop.  w.  month.,  80: 
748;  Ibid.,  SI  :  187,  478;  Ibid.,  82  :  53. 

yALBNTlNSB'(W.)  Dcr  gestimtc  Hituinel :  eine  gemeiilYeatiadliche  Anron> 
omie.    7  +  327  p.   il.   8vo.   i>tuttgart,  1887.  (M.  G.) 

Astronomy  (Hittory  of).  See,  aleo.  Astronomy  (Progpreae  of). 

BovKXL  (J.  F.)  itude  ear  I'histoire  de  raatrooomle :  la  d4eoaverte  dn  double 
mouvement  de  la  terre.  208  p.  870.  Touri,  1887. 

Clbrkx  (A.  M.)  History  of  astronomy  during  the  19th  century.  2  ed.,  enl. 
16 +  602 p.  il.  8vo.   Bdinbuigh,  1887.  (M.  IS) 

'         Homeric  astronomy.  Nature,  85  :  686, 607. 

Loorr  (F.  W.)  Die  Himmelskunde  in  ihrer  gesohichtliehen  Bntwiclclung  und 
nacb  ihrem  gegenwartlgen  Standpunlcte.  8  + 182  p.,  2  pi.  8vo.  Langen- 
salza,4887.  (M.  2.) 

Astronomy  (Progress  of). 

Allkn  (Grant.)  Progress  of  science  from  1836  to  1886.  Pop.  sc.  month.,  31  : 
606,  618-516. 

Klbiv  (H.  J.)  Fortschritte  der  Astvonomie.  Nr.  12,  1886.  112  p.  12mo. 
Leipsig,  18B7.  Xqw^frmn:  Ber.  d.  Naturwissensoh.,  Nr.  71. 

S¥%rr  (L.)  ABtion<»nical  progress  and  plienomena  [1886].  Appleton's  ann. 
cyd.,  1886.  24  (n.  s.  11):  48-60. 

Astronomy  (Spherical  and  practical).   See,  alaof  Asimuth;  Illumination;  Nari- 
gation,  etc. 

Gooowiy  (H.  B.)  Problems  in  navigation  and  nautical  astronomy.  86  p.  6v<t. 
London,  1887.  (M.  6.80.) 

HsBB  (J.  P.)  A  TzmrxB  (W.)  Lehrbuch  der  sphirisohen  Astronomic  in  ihrer 
Anwendungauf  geogzaphische  Ortsbestimmung.  644  p.  il.  Swo,  Wien, 
1887.  (M.  16.) 

Jbavb  (H.  W.)  Problems  in  astronomy,  surveying  and  navigation  .  .  . 
Parti.  244 p.  8vo.   London,  1887.  (M. 2.70.) 

OLtvxB  (J.  A.  W.)  A  oMers.    Astronomy  for  amateurs:  piactiGal  manuel  of 

telescopic  research  .  .  .  adapted  to  moderate  .  .  .  instruments.  7  +  310  p. 
il.   12mo.   London,  1888  [18871.  (M.  7^.) 

Astronomy  (Theoretical).  See^  alao,  Lunar  theory;  Mechanics  (Celestial);  Orbits. 

IsBAXL-HoLTZirABT  (K.)  Supplement  su  den  Elementen  der  theorstischen  As- 
tronomic. Insbesondere,  analytlsche  Theorie  der  Ansiehung  der  SphiroUe 
von  konstanter  und  verftnderlichw  IKchtigkeit  100  p.  8vo.  Wiesbaden, 
1887.  (M.  1.60.) 
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Aoerbaelft  (Ctfl  Heinrich  Anguit)  [1818-1886]. 

Wstkxk:  (L.)  [Biographioal  sketoh.]  VrUjaehr.  d.  astroii.  Owolbch«,22;  6-9. 
Aurora. 

Clxbxjb  (A.  M.)    Tho  auroni  borMlis.   Nature,  35 :  483-486. 

liAORAKQE  (£.)  Auroret  bofMei,  comdtM  ek  itoiles  flhuile*.  Ciol  et  tem,  7 : 
4O4r-600. 

KkndaLiI.  (B.)   Noises  aooompimying  aurom.   Obary.,  10:  803. 
WxBBXR  (H.  J.)  NoiflM  accompanying  aofom.  /6ui.,  10:  161. 

Ailmvtli. 

Craig  (J.  £.)  Asimnih:  atreatiw  on  this  subject,  with  a  study  of  the  astro- 
nomical triangle,  and  of  the  eflfeot  of  errois  in  the  data.  4  + 107  p.  -f* 
4to.   New  Toric,  1887. 

Bnmborg  obMnmtoiy. 

Hartwio  (£.)  tiber  die  Bamberger  Sternwarte.  U.  Vrtljschr.  d.  astron.  Oe- 
sellach.,  22  :  829-886.  See,  cho^  Obsry.,  10:  279. 

Baael  observatory. 

[Report  fur  1880.]    Vrtljschr.  d.  astron.  GeselUch.,  22:  75. 

BnMndell  (Joseph)  [1815-1887]. 

EaPIK  (T.  E.)    [Biogmphical  notice.]    Astron.  Nachr.,  118:  176. 
8tbwart(B.)   [Biographical  notice.]   Nature,  86  :  68& 

Bm Un  obMXTSfeoiy. 

F0R8TRR  (W.)  [Beport  fbr  1886.]  Vrtysehr.  d.  astron.  Gesellsch.,  22 :  7&-86. 

JRSBB  (O.)  ttber  die  Biogung  dee  Rohres  and  des  Kreises  dee  kleineren  Herid- 
ian-Instmmentes  der  Berliner  Sternwarte,  sowie  fiber  die  Biegung  der  bei 
dieser  Beetimmnng  henutsten  Collimatoren.  Astron.  Nachr.,  117:  88-10, 
186. 

B«im«nld«  obMiTRtoij. 

[Bepoft  for  1886.]  Month,  not,  47 :  160. 

B«thl«limn(8tarof). 

Bi.i.18  (J.  T.)  [Hypotheses  in  regard  to  the  star  of  Bethlehem.]  Sid.  mess.,  6 : 
860. 

Patvr  (W.  W.)  Star  of  Balhlehem.  Sid.  mess.,  6 :  26&-269. 

[Venus  mistaken  fur]  the  star  of  Bethlsham.  Nalitre,  87:  160;  Obsry.,  11:  96; 
Eng.  mec.,  46  *  888,  890. 

Birr  casUe  observatory.  * 

[Report  for  1886.]    Month,  not.,  47:  160. 

Bonn  observatory. 

ScHOxrxLD  (B.)   [Beport  for  1886.]   Vrtljschr.  d.  astron.  Oesellsch.,  22  :  89-92. 

BoidMiQs  obntwRtory. 

Annales  de  I'ohsarratoire  d«  Bordeaux,  pobli/es  par  O.  Itaret  Tome  2  169  4* 
806  p.  4to.  Flifis,1887. 
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di  Breim  obMnratory. 

Pttbblicftzioni  .  .  .  No*  91.    Asimot  ossoUuo  del  segnule  trigonometrico  del 
monte  Palanzone  suH'  orizzonto  di  Milono,  determinato  iiell  1882  d» 
Rajna.    126  p.    4to.    Milano,  1887. 

Pubblicazioni  .  .  .  No.  32.  Nuova  triangolazione  dcllacittadi  MilAOO  6Mguita 
da  F.  Borletti.    16  p.,  4  pi.   4to.    MiUno,  1887. 

Breslan  observatory. 

Oallb  (J.  Q.)   [Beport  for  1886.]   Vrt\j8chr.  d.  astron.  GeMllsch.,  22:  92. 
BnwMls  obMrvatorj. 

FoLiE  (F.)   [Report  for  1885  and  1886.]  Vrt^Mhr.  d.  aatron.  GeMlkeh.,  2S: 

93-99. 

[Removal  to  Uode.]   Nature,  86:  41. 
Calendar. 

Abkttx  (A.)  Nozioni  tnl  calendario  dei  Cofti  e  deii^U  AUMini  cristiani.  9  p. 
4to.   Roma,  1887.  (K.  1.) 

Repr.  from :  AttI  d.  r.  accad.  d.  Llnc«i,  •.  4,  Rendic,  3  :  396-101. 
Q&RioNY  (P.)    Reforme  du  culcndrier:  rapport  sur  let  projets  prdsentfr  au  oon- 

cours.    L'Astron.,  6:  212,  260,  293,  339,  384. 

PoMCET  (G.)    Pourquoi  I'ann^  commence- t>elle  le  1*  Janvier?   L'Astron.,  6: 

378-382. 

Cambridge  [Eng.]  observatory. 

[K«'port  for  lH8t;.]    Month,  not  ,  47  :  151. 
Cambridge  [XT.  8.]  obaenratory.        Harvard  coU^  oUervatoiy. 
Cape  of  Qood  Hope  obaervatory. 

[Report  for  1886.]   Month,  not.,  47 :  164. 

Cartoton  ooUaga  obMrvatoiy. 

[Patvs  (W.  W.)  Description  of  the  Bepsold  meridian  drcle,  etc.]  il.  Sid. 
meM.,  6:  802-806,  819. 

ChromotpliaTO.  See,  aUo,  Prominencei  (Solar). 

PiBBT  (S.  J.)  [Obwrvatlons  of]  the  chromotphere  in  1886.  Obny.,  10:  129. 
Cnironodalk. 

YerbeMerung  dee  Ohronodeik.   Siriiw,  20:  106-112. 
Gbronogiaplis. 

BucKNBT  ( — )  ft  other$.   [Remarks  on  chroBOgraph  of  Melboame  observa- 
tory.] Obeiy.,  10:  49. 
Hbbz  (N.)  Streifen-Ableseapparat.   Astron.  Nachr.,  117:  268. 

voir  Rbbbub-Pabchwitz  (B.)  Begistriiapparat  mit  Oentriftigal-B^lirung. 
il.   Ztschr.  f.  Instrmlcnd.,  7:  171. 

ChronoanBtara. 

CBLLiaiBB  (G.)  6tttde  numdrique  des  eonoours  de  eompentation  des  chrunu- 
m^tres  faiu  k  I'observatoire  de  Gendve  en  1884  et  1886.  46  p.  4to.  Oen^ret 
1887.   (H6m.  MC.  phys.  et  d'hist  nat.  Geneve,  29,  no.  6.) 

Bllert  (R.  L.  J.)  [Brenk-circuit  ehronometer  deviied  and  used  in  Auttnlia 
in  1860.1   Obsiy.,  10:  427. 
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Gavtixb  (£.)   Bapport  tnr  le  conooun  pour  le  r^lage  des  ohrononidtrM,  1886. 

£11]  p.  8to.  [n«  p.,  1887.] 
HiBSOB  (A.)  Bapport  du  direoteor  de  I'obMrratoire  cantonal  de  HencbAtel 

.   .  .  aiir  to  oonooon  dei  ohionomdM  obaarrie  pendant  I'annte  1886. 

28 +  12  p.   12mo.  Locto,  1887. 

Pbtxbs  (C.  F.  W.)   EinfloM  der  Luftfeuchtigkeit  auf  dan  Gang  dor  Chronome- 
ter.  Vrty«ohr.  d.  astron.  QeaelUcb.,  22:  284-292. 
Batee  of  chronometers  on  trial   ...  at  the  Royal  obeervatoiy,  Greenwich. 

7  p.    4to.    [London,  1887.] 

Becbercbesaurletchronotnetresetlesiastnunentsoautiquefl.  128p.  8vo.  Paris, 
1887.  (M.  1.60.) 

YouNQ  (G.  A.)   £First  use  of  j  break-circuit  chronometers.   Obsry.,  10:  140, 

384. 

Cincinnati  obaervatory. 

Publications  of  the  Cincinnati  observatory,  n.  Zone  catalogue  of  4,050  stars  for 
the  epoch  1885  ...  by  J.  G.  Porter.    104  p.    8vo.    Cincinnati,  1887.  , 

Circle -divisions. 

RxPhOLD  (A.)    Schreib-Apparat  fur  Theilungs-iieyid'erung    il.   Ztachr.  L  In* 

strmknd.,  7 :  396. 

Clark  (Alvan)  [1804-1887]. 

Por  Biography,  s<?e  Am.  j.  sc.,  134  :  322.  Alsu:  p]ng.  int'c,  4  ) :  «>03.  Afso:  Na- 
tion, 45:.  149.  Also:  Nature,  86:  476.  AUo:  Science,  10:  96.  AUo:  Sc. 
Amer.,  67:  146,  218.  Alw:  Sid.  mefl8.,6  :  260-268.  AUo:  Sirius,  20:  211. 

For  Portrait,  aee  Science,  10:  06.   AUo:  Sc.  Amer.,  67:  108. 

Clooks. 

Afpbl  (D.)  Freie SchwerkrafUHemmung  der  Normal-Stem-Uhr  zu  Princeton. 
Ztacltr.  f.  Instnnknd.,  7 :  20. 

BvcKiTBT  (T.)  Kote  on  the  performance  of  the  Westminster  oloclc.  Month, 
not,  47:  610. 

Chbi8t»  (W.  H.  1L)  Method  of  regalating  clocks.  Obsry.,  10:  826. 
CoBHV  (A.)  Synchronisation  des  horloges  de  pr6cision  et  la  distribution  de 

Pheure.  Compt.  Bend.,  106:  1106-1112, 1208. 
PoUB  (F.)   Sur  renregi«tremont  par  microphone  des  battements  d'une  pendule. 

Bull,  de  I'acad.  roy.  de  Belg.    [1887  ?]    Notice:  Bull,  astron.,  4 :  291. 

Gakdnsb  (H.  D.)  Fifty  years'  progrew  in  cloclcs  and  watches,  il.  Nature, 

86  :  484. 

Wolf  (C.)  Compamison  des  divers  syst^mes  do  synchronisation  dlectrique  dea 
horloges  astronomiques.    Compt.  Rend.,  105:  1155-1159,  1211. 

Colored  atara. 

Backhouse  (T.  W.)    Proposed  nomenclature  for  star-colors.    Obsry.,  10:  284. 

Cbaiibxbs  (G.  F.)   [Color  of  Achemar.]   Obscy.,  10,  8C1. 

Fravx0  (W.  S.)  Proposed  nomenclature  for  star-colors.  Obsry.,  10  :  276. 
AUo:  Month,  not.,  47  :  260-272. 
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Colorad  ■tail  Continued. 

Fbavks  (W.  8.)  Beport  ftom  eoUmd  star  Motion.  J.  hirwp.  attron.  aoc,  6: 
227. 

TOK  KOvESLioKTHT  (R.)  Ncuc  Mothodo  der  Farbonbestimmuag  dor  Sterne. 

Sinus,  20:  219, 271.   il^eo,  Bepriat.  .  (H.0.10.) 

Moxx  (W.  H.  S.)  Colon  of  tho  ttara  and  aolar  heat  Oberj.,  10:  164. 
Williams  (A.  8.)  Golor  of  Acheraar.  Obiiy.,  10:  272,  884. 

Comet  OlbotaaComet  1887  V  (/). 

DetecleU  by  Brooks  at  Phelps,  N.  Y.,  1887,  Aug.  24.  Astron.  jour.,  7:  127. 
.4210.*  Aitron.  Kaehr.,  117  :  279.  Alto:  Sc.  Amor.,  47:  181,  192.  AUo: 
Sid.  meei.,  6  :  289. 

Comot  Olbera  (Elements  of). 

EoBKRT  (H.  V.)  [From  obsns.  1887,  Aug.  26,  28,  80.]  Astron.  jour.,  7 :  128. 
AttOT  Sc.  ober.  circ.,  79.   <Se«,  aUo,  Sid.  mess.,  6  :  294. 

— — —  [Correcting  Ginzel's  elements  by  obsns.  1887,  Aug.  27  to  Sept.  23.]  As- 
tron. jour.,  7:  185. 

^    Franz  (J.)    [From  obene.  1887,  Aug.  27,  28,  29.]   Astron.  Nacbr.,  117 :  295. 

GiNZKL  (F.  K.)  [Elements  corrected  by  obsns.  1887,  Aug.  27,  Sept.  6,  14.] 
Aetnm.  Nadhr.,  117 :  890. 

OnrxT  (L.  J.)  [From  obm.  1887,  Aug.  27,  30,  Sept.  2.]  Astron.  Nachr., 
117  :  848. 

Kb9ocr  (A.)  [QinaeVs  elmnenti  corrected  by  obtnt.  1887,  Aug.  27.]  Astron. 
Kacbr.,117  :  809. 

LsBXur  (A.)  [From  obins.  1887,  Aug.  27,  80,  Sept.  2.]  Astron.  Nachr.,  117 : 
848.  AUo:  Ball,  aition.,  4  :  427. 

Bahbaud  (A.  A.)  *  St  (— [From  obsns.  1887,  Aug.  29,  81,  Sept.  2.] 
Compt  Bend.,  105:  487. 

Tbtbhs  (0.)  [Ginael's  elements  correoted  by  obsns.  to  Sept.  20.]  Astron. 
Kaobr.,  117  :  858. 

CoiB«fe  Olbaia  (Obeenrations  of  position  of). 

Albany,  Aug.  26-80;  Astron.  joum.,  7:  128.  Sept  28;  /6u/.,  186.  Sept.  15, 
Not.  1;  152. 

Algieis,  Aug.  29, 81,  Sept.  2;  Astron.  Nacbr.,  117  :  826.  Aug.  29, 81;  Compt 

Bend.,  105:  480.  Sept  10,  12,  18,  14,  16;  iMi,  511.  Sept  17,  19,  21, 

22;  Bull,  astron.,  4:  466. 
Besan^on,  Aug.  29,  80,  Sept  1 ;  Astron.  Nachr.,  117 :  841.   AUo:  Compt  Bend., 

105:  481.  Sept  14-17,  21,  22,  26,  80,  Oct  1 ;  Compt  Bend.,  106 :  609. 
Bordeaux,  Sept.  8,  9,  10:  Compt.  Rend.,  105:  450.    Sept.  8.  9, 10, 15,  18,  19,21, 

23,  24,  26;  Ibid.,  1001.    Also:  Astron.  Nachr.,  118:  109. 

Botbkamp,  Sept.  18,  20,  21,  28,  24;  Astron.  Nachr.,  117  :  887.  Oct  21, 26; 

Ibid.,  118:  105. 

Ganeva,  Aug.  29;  Astron.  Nachr.,  117  :  298.   Sept  6;  Jbid^ZOl,    Oct  1,  17, 

25,  27,  Nov.  4;  Ibid.,  118:  109. 

Hambuig,  Sept  20;  Astron.  Nachr.,  117:  856.  Sept  28,  24;  Jbid.^  887. 
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Com«t  Olbers  (Observationt  of  position  of) — Omiintied. 

Kiel,  ^ept.  14;  Astron.  Nacbr.,  117:  a27.   Sept.  16,  18;  J  bid.,  341.   Sept.  20; 

Ibid.,  365. 

Konigsberg,  Aug.  27,  28,  29;  Astron.  Nachr.,  117:  296.  Aug.  27,  28,  29,  Sept. 
10,  12;  JbitL,  841.  Sept  21,  27;  Ibid,,  387.  Oct.  8, 12,  14;  Ibid.,  118:  42. 
Oct.  26,  27,  Nov.  11 ;  /Hi,  118:  94. 

Krenwmapiter,  Aug.  28 ;  Aitron.  Nachr.,  117:  890.  Aug.  28,  80,  Sept.  6,  10^ 
17;  iMf.,118:  107. 

Lyons,  Aug.  90;  Gompt  Band.,  106  :  482.  Sept.  9,  10;  iftui.,487.  Sept.  18,. 
21,22;  iHtf.,612. 

HAnelllat,  Aug.  27, 29;  Boll,  astron.,  4  :  482.  Aug.  29,  80,  81,  Sept.  18, 15,. 
16,  18,  20, 22,  28, 20;  Ibid,,  404. 

Milan,  Aug.  80, 81;  Astron.  Nachr.,  117:  007. 

Nashville,  Ang.  27, 28;  Astron.  Jour.,  7:  127.  AUo:  Astron.  Nachr.,  117  :  827,. 
891. 

Nice,  Aug.  29-Sept  2;  Compt  Bend.,  106:  466.  AUo:  Bull,  aatron.,  4:  467. 
Sept.  6,  6;  Bull,  aatron.,  4:  467. 

Padun,  Sept  18, 14, 15, 24;  Astron.  Nachr.,  117:  800. 

Plonak,  SepL  0;  /Mi,  027,  091. 

Pulkowa,  Sept  26^  Oct  10, 16,  22,  Not.  10, 15;  IbUL,  118:  109 

Borne,  Aug.  27;  Astron.  Nachr.,  117:  298. 

Strassbnig,  Aug.  27 ;  IhkL,  298.  Aug.  27,  Sept  14 ;  /Mi,  841. 

Turin,  Aug.  29;  /ftui,  298.  Aug.  29,  81 ;  /dui,  827.  Sept  10, 18,  16,  16, 17, 
20;  /Mi,  118:  75. 

Vienna,  Aug.  27 ;  /Mf.,  117  :  294.  Oct  21 ;  /Mi,  118 :  42. 

Washington,  Aug.  29, 80,  81,  Sept  16, 19;  Astron.  Jour.,  7 :  184. 

COBMt  Olbers  (Orbit  of).   See,  aUo,  Comet  Olbers  (Elements  of). 

KbUgkk  (A.)  Wiederkebr  des  Olbers'scben  Cometen.  Astron.  Nachr.,  117: 
810. 

SxABLx  (6.  M.)  /  Becent  approach  of  the  Olben  comet  to  Mars.  Astron.  jour., 
7:  184. 

CoBMt  T«mpl0.  See  Comets  and  Meteors. 

OoMt  Wt&neoln. 

TON  HlRDTL  (E.)   Bestatigen  die  neuesten  Beobachtungen  das  Besultat  Prof. 
Ton  Oppolzer's :  dass  auch  bei  dem  periodisohen  Cometen  Wiimecke,  Enolce's 
'  Hypotiiese  des  Widerstand  leistenden  Mediums  Gdtung  su  haben  scheine? 
Vrtliichr.  d.  astron.  Oesellich.,  22:  818-819. 

,    OoMt  890  and  Comet  1075. 

OxHEBL  (F.  K.)  [Apparition  of  two  historical  comets,  890^  May  28,  and  1075, 
Julj-Aug.]  Astron.  Nachr.,  118 :  47. 

CooiAt  14S7 1. 

ScBULQOT  (L.)  Orbites  des  comdtss  1467 1  et  1818 1.  Bull,  astron.,  4:  61-64. 
Oomet  l«7a. 

BzuBBiOB  (A.)  Der  Comet  des  Jahres  1672.  Astron.  Nachr.,  118:  60-72. 
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Ltvk  (W.  T.)  OonMi  of  1080  iad  itt  8Uii|Mied  pravioui  appeanuutt.  Obwy , 
10:  818. 

Ooiii«t  1780  JL 

LTirv(W.T.}  The  oometdiMovwed  by  Montaigne  and  Olbert  in  1780.  Obny., 
10:  856. 

CoBWtlSlSX.  SttOmeilimi. 

OiMiMtl828IV.  I 

Ltwv  (W.  T.)   [Erntam  in  OarPt  Bepertoiium.]   Obsrjr.,  10:  882. 

OoMt  1840 1.  1 

Galls  (J.  O.)   Beriehtigung  an  den  Angaben  uber  die  Zeit  de>  Periheldurch-  ' 
gangee  .  .  .  Astron.  Nacbr.,  117:  167.  i 

OooMt  1846  IT. 

Tov  Hkppxboxb  (J.)  Bahnbeetinmiung  dee  Oometen  1816  IT.  42  p.  -  8?o. 
WIen.  1887.  (M.  0.70.) 

Ab$tr,:  AttroB.  NMhr.,  ItT :  M6. 
Comet  1848  TX. 

BsBBBRiOB  (A.)  Babn  dee  Cometen  1846  TI,  Peteit.  Astron.  Nacbr.^117: 
249. 

Comt  1848 1. 

BiDeoB07(F.)  Bestimmungder  Babn  dee  Cometen  1848 1.  Hp.  8to.  Wien, 
1887.   (AMr,:  Astron.  Kaobr.,  117 :  247.)  (M.  0.40.) 

CooMt  1888  IT. 

Stbdstrup  (A.)  Oeflnitive  Babnbestimmnng  des  Cometen  1868  IT.  Astton. 
Nacbr.,  117:  222-242. 

CooMt  1885 1. 

KOBBn(P.)  t^berdenCometenl866I.  68  p.  8m  Btealan,  1887.  (M.1.60.) 
TnBUTT  (J.)  Kote  on  tbe  tail  .  .  .  Astron.  Naebr.,  117:  886. 
Oommt  1877  TI. 

liABseiK  (B.)  Babn  des  Kometen  1877  TI.  24  p.  8to.  Stodcbolm,  1887. 
BUimng.Ullk.8T«iiBkav«t.aksd.  fiaadliag«a.  Bd,l±  Af4.I,NaaL 
CoflMk  1882 1. 

Tox  RBBBUB-PAaOHwnz  (E.)  tiber  die  Babn  des  Cometen  1882  I.  Astroii. 
Nacbr.,  117  :  281-287.   Bev.:  Bull,  astron.,  4:  448. 
Jtw..*  BalLaalron.,4:  UL 


Bbtamt  (R.)   [Blliptio  elements  from  normals  1884,  Jan.  19,  Jan.  26,  Feb.  2.] 

Montb.  not,  47  :  484. 
TBWAirr  (J.  F.)  [Note  on  tbe  orbit]  IMd^SSO, 
CooMt  1884  m. 

Bbbbbbich  (A.)  Elemente  .  .  .  ans  den  Sttassbntger  Beobacbtnngen  .  . . 
Astron.  Kaobr.,  117 :  261. 

Tbbabv  (A.)  Definitive  Babnbestimmnng  des  Cometen  1884  III,  WolC.  As- 
tron. Naobr.,  117 :  66-86. 
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CoBMt  1S86  I. 

MoBBisOK  (J.)   [Hyperbolic  elements  from  obfliu.  1885,  Dec.  7,  to  1886,  June 
6.]    Month,  not,  47  :  487. 

Comet  1886  III. 

CKLORZiL  (G.)    [Elements  from  normals  1886,  May  4,  10,  22.]   Astron.  Nachr., 
117:  9. 

Comet  1886  V. 

Wi L>*o N  ( H .  C.)    The  comete  of  I>e  Vico,  1844  I,  and  Finlay,  1886  V.   il.  Sid. 
rncss.,  6:  121-126. 

Comet  1886  VII. 

•Boss  (Ij.  )    Orbit  of  the  periodic  comet  1886,  e,  Finlay.    Astron.  jour.,  7 :  23,  43. 

See,  also,  Astron.  jour.,  7:  7. 
FiNLAY  (W.  H.)    [Elements  from  normals  1886,  Sept.  28,  Dec.  16,  and  observa- 
tions Oct.  21,  X(.v.  18,  Dec.  27.    Month,  not.,  47:  802. 

Uoi.ETs<  HKK  (J.)    [Elements  fruiu  obsns.  1886,  Sept.  26,  Oct.  14,  Oct.  29,  Nov. 
28.]    Astron.  Nachr.,  116:  47. 

KrCokr  (A.)    [ElemenU  from  obsns.  to  1887,  Feb.  28.]  Ibid.,S'6o. 

See,  oIm,  Astroo.  Nachr.,  116 :  T7,  IST. 
Mo*NCK  (W.  H.  S.)   [KeMmbluoe  of  elements  to  those  of  comet  of  1585.]  Sid. 
mees.,  6  :  222. 

Offkhhxxm  (U.)  Elements  from  obsns.  1886,  Oct.  1,  Not.  1,  7,  27.]  Astron. 
Nachr.,  116:  46. 

SxABLS  (G.  H.)   [Elements  fh>m  obsns.  1886,  Sept  26,  Oct  16,  Not.  4.]  As- 
tron. jour.,  7:  16. 

  £Eiemento  ftom  obsns.  1886,  Sept  26,  Not.  4,  Dec  14.]  *  JHeL,  62. 

I    CoMt  1886  ym  =  Comet  1887  e. 

DisooTored  by  Barnard  at  NashTille,  1887,  Jen.  28.  Astron.jotir.,  7:  66.  AUo: 
Aatron.  Neohr.,  116, 148.  illso.-  Sid.  mess.,  6:  114. 

CooMt  1886  Vm  (Elements  of). 

Chablois  (A.)    [Elements  ftom  obsns.  1887,  Jan.  26,  29,  Feb.  1.]  Bull, 
astron.,  4:  68. 

BoBBBT  (H.  y.)  [Elements  from  obsns.  1887,  Jan.  28, 24, 26.]   Astron.  Jour., 
7:  64. 

  [Elements  ftom  obsns.  1887,  Jan.  28,  26,  80.]  /^.,  71. 

  [Elements  ftom  obsns.  1887,  Jan.  24,  Feb.  18,  Mar.  20.]   Ibid.,  87. 

Ofpkkhkiii  (H.)  [Elements  ftom  obsns.  1887,  Jan.  24,  29,  Feb.  8.]  Astron. 

Ntchr.,  116:  176.   Aho:  Obery.,  10:  144. 
Wsns  (B.)   [Elemente  ftom  obsns.  1887,  Jan.  24,  26,  29.]  Astron.  Nachr., 
I  116:  160. 

 [Elements  ftom  two  normals  1887,  Jan.  24-80,  and  obserration  Feb.  8.] 

im.,  191. 

OoaMtl886IX 

AhLWK  (W.  H.)   [Elements  ttom  noimals  1886,  Oct  8,  Not.  8,  Dee.  2,  Dec.  10.] 
Astron.  Jour.,  7 :  65. 
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OoBMt  1886  IZ— Cbn^tiMieet. 

BBXDiCBxy  (T.)   [Diicuarioa  of  obiervAtioiit  of  the  tail.]  7  p.,  1  pi.  8vo. 
MoBcou,  1887. 

HoRRUOH  (J.)   [Blemeota  from  obnu.  1886,  Oct.  7-Dec  2.]  IContli.  not,  47: 
486. 

SvinwTmuP  (A*)   [Blements  from  nonnalt  1886,  Oct  8, 28,  Not.  18.]  Aitroii. 
Nachr.,  116:  16. 

WxxDSLL  (0. 0.)   [Blemente  from  obiiiB.  1886,  Oct.  7,  Nov.  6,  Dee.  10.]  IbkL, 
117:  69. 
Comt  1887  I  =  1887  a. 

Ditcovered  by  Thome  at  Cordoba,  1887,  Jan.  18.   Astron.  jour.,  7:  66.  Alto.' 
Attfon.  Nachr.,  116:  148.  AUo:  Obsry.,  10:  112. 

See,  atao  (todependcnt  discovery  n«ar  Oipe  Town),  Monlh.  not.,  4T :  SOB. 
COBMt  1887  I  (£lemente  and  Orbit  of). 

Chandler  (S.  O.)  jr.   [Blements  firom  obsns.  1887,  Jan.  20-29.]  Astron.  jour., 

7:  93. 

— -  [Elements  from  Cape  and  Adelaide  obuBS.  combined  into  normals,  1887, 

Jan.  22,  25,  27.]    Ibid.,  100. 

FiKLAY  (W.  H.)   (.Elements  from  ob«n«.  1887,  Jan.  22,  26, 28.]  Month,  not, 

47:  304. 

Ofpenukim  (H.)   liber  die  Bahn  des  grouen  Siidoometeu  1887  I.  Astron. 

Nachr.,  117  :  13. 

R.  (A.  W.)    The  present  southern  comet.    Nature,  85  :  488. 
Comet  1887  I  (Observutions  of  position  of).  1887. 

Adelaide,  Jan.  21,  22,  25,  20,  27;  Month,  not.,  47:  806. 
Cape  of  Good  Hope,  Jan.  22-25,  27,  28;  /6m/.,  808. 

Cordoba,  Jan.  21, 22,  24,  26,  27;  Astron.  jour.,  7:  91.  AUa:  Astron.  Naehr., 

117:  259. 

MoLON  Y  (£.  J.)   [ObMrvations  with  sextant  Jan.  21, 22,  26.]  Month,  not,  47: 

432. 

Comet  1887  I  ( Physical  appearance  of ). 

BiCKia  (A.  B.)    [General  description.]   Bng.  mf>c.,  46:  174. 

F[lammarion]  (C.)  La  grande  eomMe  aottrale  de  1887.  il.  L'Aatron.,  6: 

201-203. 

[Rio  Janeiro  observations,  with  sketch.]    Rev.  d.  oberio.,  2 :  17. 

Tkbbutt  (J.)    [Description  of  a  large  lou  them  comet.  J   Ob«ry.,  10:  166. 

Tbomk  (J.  M.)  O  grande  cometa  austral.  Bev.  d.  oberio.,  2:  86. 

ConiAt  1887  n  =5  Comet  1887  6. 

Discovered  by  Brooks  at  Phelps,  N.  Y.,  1887,  Jan.  22.  Aftron.  Jour.,  7:  56i 
At9o:  Astron.  Daohr.,  116:  148.  Alto:  Sid.  mess.,  6:  118. 

Comwt  1887  XX  (Blements  of). 

Bkrbkkich  (A.)   [From  obsns.  1887,  Jan.  26,  26,  26.]  Astroa.  Naohr.,  116: 
169. 

Bobs  (L.)   [From  obsns.  1887,  Jan.  24, 26,  29.]  /6ul.,  116:  160. 
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CoMt  1887  n  (Blemmtt  nf  )«-Cbml*iitMl, 

Bo«8  (L.)    [From  obsns.  1887,  Jan.  24,  29,  Feb.  9.]    Attron.  jour.,  7  :  «8. 

  [From  obsns.  1887,  Jan.  24,  Fob.  15  (4  obsns.),  Mar.  12.]    Ibid.,  85. 

Oppknukim  (H.)  [From  obsns.  1887,  Jan.  25,  27,  29.]  Astrun.  ^achr.,  IIG: 
174.    AUo:  Obsry.,  10:  148. 

^—  [From  obsns.  1887,  Jan.  25,  27,  29,  Feb.  11.]    Aitron.  Nachr.,  IIC:  221, 

  [From  obsni.  1887,  Jan.  26,  Feb.  11,  Mar.  11,  28.]    Ibid.,  ai7. 

Spitaler  (11.)    [From  obsns.  1887,  Jan.  2o,  27,  29.]    Ibid.,  178. 

  [Fnnn  obana.  1887,  Jan.  25,  26,  Feb.  12.]    Ibid.,  206. 

— -  [From  normaU  1887,  Jan.  24,  Feb.  11,  and  an  obtervation  Feb.  25. j 

Ibid.,  253. 

Comet  1887  II  (Ob-sorvations  of  position  of ).  1887. 

Albany,  Jan.  24,  26,  27,  29,  Feb.  9  ;  Aatron.  jour.,  7  :  56,  61.    Mar.  12 ;  Ibid.,  85 

Algiers,  Jan.  27,  28;  Compt.  Rend.,  104  :  848.    Jan.  27,  28,  Fob.  19,  21,  28, 
26,  Mar.  14  ;  Bull.  a.stron.,  4  :  136.    Mar.  18,  21-26,  Apt;.  18,  14;  Ibid.,  428. 
Berlin,  Feb.  11;  Astron.  Nachr.,  116:  189. 

Besan<^n,  Feb.  24,  26,  28,  Mar.  1, 2,  18, 29,  Apr.  10,  18,  20;  Uompt.  Bend.,  105: 
788. 

Bethlehem,  Feb.  9,  13,  19;  Astron.  jour.,  7:  80. 

Bordeaux,  Jan.  29;  Astron.  Nachr.,  116:  167.    Also:  Compt.  Rend.,  104:  277. 

Jan.  80,  Feb.  4,  6,  7,  9,  10,  11 ;  Compt.  Rend.,  104  ;  417.    Jan.  29,  30,  Feb. 

4,  5,  7,  9,  10,  11.  13,  13,  16,  17,  24,  26,  27,  Mar.  2,  3,  4,  7,  16,  17,  18,  26,  88» 

aO;  Astnm.  Ktolir.,  117 :  09. 
Bothkamp,  lUr.  19, 20;  Aitron.  Nachr.,  118:  lOS. 
Oamhridge  (Hanr.  oolt  obAry.),  Jan.  24, 27;  /6uf.,  116 :  191. 
Copenhagen,  Feb.  18,  Mar.  16;  Ihtd.,  116:  76. 

Drvdeo,  Feb.  15;  Astron.  Nachr.,  116  :  208.  Feb.  19;  Ibid.,  249.  Mar.  U; 
/ML,  267.   Mar.  24;  Ibid.,  817,  827. 

Ganeya,  Feh.  10, 11, 12, 14, 17,  18, 21-24, 26, 28,  Mar.  18, 29-61;  Aitron.  Nachr., 
116 :  686.  Apr.  18, 90;  /Mi,  117 :  66. 

Gdttingen,  Tab.  16;  Aatron.  Naohr.,  116:  906.  Feb.  14,  17,  24;  Ibid.,  849. 
Mar.  11,  16;  IhkL,  116:  967.  Fab.  14-18,  94,  98,  Mar.  1,  II,  16;  UUL, 
117:  149. 

Greenwich,  Feb.  97,  98;  Month,  not,  47:  976.  Mar.  16,  16,  18,  96,  94,  97; 
/ft«i,682. 

Hambnig,  Fob.  16, 16;  Astron.  Naohr.,  116 :  908. 

Kiol,  Jan.  97;  /Mi,  167.  Fob.  10, 11;  /Mi,  189.  Fob.  16;  /Md^,  906. 

Kremsmunstor,  Jan.  24-80;  AHron.  Naohr.,  117:  149.  Fob.  19,  14,  16-18, 94, 
Mar.  1, 2, 4,  21 ;  /Mi,  118 :  106. 

Milan,  Jan.  27;  /Mi,  116:  176. 

Nithvlllo,  Jan.  98;  Attron.  Jour.,  7 :  66.  Atm:  Aitran.  Naohr.,  1 16 :  906 
Nioo,  Jan.  97-49;  Boll,  aitnm.,  4 :  166. 

Onron  Fteic,  F^b.  19, 18, 16, 16, 17, 91, 94-28,  Mar.  1, 9, 6, 10, 11, 19, 14, 10, 18, 
28, 96, 97, 96, 60,  Apr.  10, 11, 16, 16, 17, 90, 96;  Month,  not.,  48  :  68. 
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OoBMt  1887  n  (Obiennitloiit  of  podtion  of).  im-^Oomikmtd, 

Padua,  Jan.  27-30;  Astron.  Nachr.,  116  :  171. 

Palermo,  Jan.  29-31;  Ibid,,  219.    Feb.  16,  24;  J  bid.,  266. 

Paris,  Jan.  27  ;  Astron.  Nachr.,  116 :  173.   Jan.  27,  28, 29  j  Coropt.  Bend.,  \M: 
276. 

Plonsk,  Feb.  11,  14,  17,  20,  25;  Ajtron.  Nachr.,  117  :  305. 
Strasaburg,  Jan.  26-28;  Ibid.,  116  :  143,  157.    Feb.  11;  /did.,  208. 
Toulouse,  Jan.  27-81,  Feb.  4;  Compt.  Rend.,  104  :  487. 

Vienna,  Jan.  28,  29;  Astron.  Naobr.,  116:  178.   Ftob.  12;  Ibid.^  206.   Feb.  18: 

J  bid.,  203. 

'Wa£hington,  Jan.  24,  26;  Astron.  Jour.,  7:  62.   Feb.  12,  16,  18;  Ibid,,  78. 
Mar.  11,  12;  Ibid.,  86. 

Comet  1887  III  =  Comet  1887  d. 

Discovered  by  Barnard  at  Nashville,  1887,  Feb.  16.    Astron.  jour.,  7 :  72.  AUo: 
Astron.  Nachr.,  116:  207,  251.   5ee,  also,  Sid.  roeis.,  6:  161.  . 

Comet  1887  III  (Elements  of). 

Babvaio  (B.  B.)  [Fiom  obeni.  1687,  Feb.  16, 18,  23>]  Sid.  meis.,  $ :  161. 

-  [From  obna.  1887,  F^b.  16, 28,  Xar.  8.]  Aatron.  Joor.,  7 :  86. 

—  [From  obnu.  1887,  Feb.  16, 88,  Xar.  12.]  Attnm.  Naebr.,  117 :  60. 

Boas  (L.)  [From  obtni.  1887,  Feb.  16,  18,  20.]  Attron.  Naohr.,  116:  207. 
Altoi  Obei7.,10:  144. 

'        [From  obsni.  1887,  Feb.  16,  19, 22.]  Astron.  Jour.,  7 :  72.  AUo:  As- 
tron. Nachr.,  116  :  228. 

Oppbvbbim  (H.)  [From  obsns.  1887,  Feb.  17,  28, 26.]   Astion.  Nachr.,  116: 
266. 

  [From  obsns.  1887,  Feb.  17,  28,  Mar.  11.]    Ibid.,  271. 

PalibaCJ.)   r^i^obins.l887,Feb.  17,  23,  28.]   /6ui.,  266. 
WmsLL  (O.  0.)  [From  obMit.  1887,  Feb.  22, 25, 28.]  /M.,617. 
OOBMt  1887  m  (Obeenratfons  of  poeitton  of).  1887. 
Albany,  Feb.  19, 22, 25;  Astron.  Jour.,  7 :  84. 

Algiers,  Feb.  24, 26;  Oompt.  Bend.,  104:  671.  Fab.  24,  26,  liar.  12,  18, 14; 
Bull,  astron.,  4 :  187.   Mar.  21-26 ;  IbkL,  424. 

Berlin,  Feb.  28;  Attron.  Naehr.,  116 :  261. 

Cambridge  (Harv.  coll.  obsry.),  Feb.  17,  19,26,  28;  Attron.  Jour.,  7:  72,  79. 
AUo:  Astron.  Nacbr.,  116  :  267. 

Copenhagen,  Mar.  16;  Attron.  Naehr.,  118:  78. 

Dresden,  Feb.  24;  /Mi.  116:  221.  Mar.  11;  JHeL,  267.  Mar.  24;  IbUL,  817. 

Geneva,  Feb.  24, 26;  Ibid.,  116 :  261.  Mar.  18;  IMI.,  816. 

Odttingen,  Feb.  24;  llid.,  116:  221. 

Greenwich,  Ftob.  28;  Month,  not,  47 :  276. 

Hamburg,  Feb.  26;  Astron.  Naehr.,  116:  221.* 

Ercmsmfltttter,  Feb.  24,  25;  Jbid.^  117;  149. 

Nashville,  Feb.  16, 18, 22 ;  Astron.  jour.,  7 :  79.  AUo:  Attron.  Nachr.,  116: 251< 
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Comet  1887  III  (Observations  of  position  of ).  ISSl—Ckmtinucd, 
Nice,  Feb.  28,  Mar.  1 ;  Bull.  Mfcron.,  4 :  194. 

Orwell  Fhrk,  Feb.  28,  Mar.  18,  14, 16, 18, 19,  28,  27,  Apr.  10;  Month,  not,  48: 
61. 

PaleriDO,  Feb.  27.;  Artron.  Neohr.,  116 :  267. 

FterU,  Feb.  17;  Aitron.  Naehr.,  116:  207.  Ftob.  17,  24, 27 ;  Compt.  Rend.,  104i 
660. 

Rome,  Feb.  24;  Astron.  Nachr.,  116:  261.    Feb.  25;  Ibid.^  117:  270. 

StreMbuTg,  Feb.  28;  I  hid.,  110  :  221.    Mar.  14;  Jbid,^  267. 

Vienna,  Feb.  24 ;  JbkL,  221.  Feb.  28 ;  JbUL,  261. 

Waahington,  Feb.  24;  Aitron.  Jour.,  7.:  78. 

Ooawt  1887  !▼  =s  Comet  1887  e. 

Discovered  b}'  Barnard  at  I^aahville,  1887,  May  12.    Astron.  jour.,  7  :  96.  AUa: 
Astron.  Nachr.,  117:  81.   Alao-s  Sid.  meu.,  6  :  220. 

Comet  1887  IV  (Elements  of). 

Abbtti  (A.)   [From  obcni.  1887,  May  14,  18, 21.]  Astron.  Naohr.,  117 :  102. 

BiOBiiOir  (F.  H.)  [Three  normali  from  obtna.  1887,  June  12-22.]  8Sd.  meat., 
6:  821. 

Boea  (L.)  [From  obtng.  1887,  May  12, 14, 16.]  Aatron.  Joor.,  7 :  96. 
Chahdlbr  (S.  G.)  Jr.   [From  normal!  1887,  May  14, 19, 24, 80.]   Astron.  jour , 
7:  104. 

  [From  normaU  1887,  May  14,  80,  Jane  12,  July  12.]  /Mtf.,  121. 

~         [BlUptio  elements  from  normals  1887,  May  14,  June  12,  July  12.] 

122. 

Lamp  (B.)  [From  obsns.  1887,  May  12, 14, 16.]  Artion.  Nachr.,  117 :  81. 

Oppskhsim  (H.)  [Ftom  obsns.  1887,  May  12, 16, 17.]  /Ml.,  46. 

 [From  normals  1887,  May  14, 19,  and  an  observation  May  28.]  76ttf.,  61. 

 [Fi«>m  obsns.  1887,  May  14, 19,  28,  June  16.]  /Ml,  119. 

OppxaraKM  (8.)  [From  obsns.  1887,  May  12, 14,  16,  17.]  Astron.  Kachr., 
117 :  46. 

 [Ftom  obsns.  1887,  May  12, 17,  22,  29.]  /Ml,  62. 

  [From  normak  1887,  May  16,  22, 29,  June  24.]  /Urf.,  166. 

WmBLL  (O.  C.)  [From  obsns.  1887,  May  18, 19, 26.]  /fttd,  119. 

Comet  1887  IV  (Observations  of  position  of).  1887. 

Albany,  May  13,  16,  18,  28;  Astmn.  jour.,  7  :  108. 

Algiers,  May  10,  18-21,  23,  24;  Astron.  Nachr..  117:  57.  Also-  C.-mpt.  Rend  , 
104  :  1493.  May  26,  26,  28,  June  9,  10,  16,  IG,  20,  22,  23 ;  Cull.  iif,tri.n.,  4  : 
424.   Aug.  8,  9;  Bull,  astron.,  4  :  466. 

Berlin,  May  28;  Astron.  Nachr.,  117:  48.    June  16,  24,  26;  Ibid.,  117:  385. 

Betanojn,  June  13,  14,  10,  17,  18,  20-24,  July  8,  12,  16,  23;  Compt.  Rend.,  106: 
618. 
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OoMt  1M7  IT  (ObMrvaHMH  of  ptMitioii  of).  1887— CMmmI. 

BoidMOx,  Maj  22,  26,  27,  Juno  &.18,  21,  22 ;  Artron.  ITachr.,  117 :  161.  AUo: 
Oompt.  Band.,  104:  1882.  Jum  SS^uly  2, 6,  7, 11,  12, 18,  19,  22, 23, 24, 
S7, 19,  Aug.  6, 8, 10;  Astron.  Nadir.,  117  :  807.  Aim:  Oompt  BobcL,  106: 
408. 

BoUikimp,  June  18, 18,  Si ;  Aitioii.  Maehr.,  117 :  188.  JnM  88,  Jalj  25;  /Mf., 
216. 

Oombridge  (Ohiadler),  May  80,  July  12;  Astron.  jour.,  7 :  1S2. 

Cambridge  (Harv.  coll.  obsry.),  May  13,  14,  19,  25,  80;  Astron.  jour.,  7:  111. 
AUo:  Astron.  Nachr.,  117:  243.  June  7,8,  18,  14,  15,25;  A«tron.  jour., 
7:  110.   Alaot  Attron.  Nachr.,  117:  248. 

Cape  of  Good  Hope,  May  19,  21,  28,  24, 27,  June  8, 9,  11, 18,  14,  16,  17 ;  Astron. 

Nachr.,  117:  339. 

Dresden,  Mny  19;  Ibid,,^.  May  22;  Ibid,,69,  Juool8;  Ibid.,m,  July  16 i 

IhuL,  215. 

Geneva,  May  19;  Ibid.,  43. 

Goblis,  June  13,  14,  16-19,  22,  25;  Astron.  Nachr.,  117:  214. 
Gdttingen,  June  15-17,  22  ;  Ibid.,  133. 
Oroenwich,  June  12,  18,  19;  Ibid.,  215. 
Hamburg,  June  16,  17, 19;  Ibid,,  119,  188. 
Hanow,  Juaa  12, 18, 17, 19,  22.  Moatli.  not,  47 :  660. 
Kiol,  May  14 ;  AtftioD.  Naehr.,  117 :  81.  May  18, 21 ;  /Ml,  48. 
Kramnnfinstar,  May  16,  28,  Juno  18,  16,  18, 19,  28, 24, 26, 27,  July  12;  Wi., 
118:  107. 

Marseilles,  May  14, 18, 28, 28, 24, 27,  Juno  8-18, 16k  10, 17, 22, 28 ;  Bull  aftron., 

4  :  462. 

Naahville,  May  12,  13, 14;  Astron  jour.,  7:  99.  AUo:  Astron.  Nachr.,  117:  6'- 
May  12,  13,  14,  18,  24,  25,  26,  28,  June  9,  10,  11,  16,  17,  18,  20,  23 ;  Astron. 
jour.,  7:  111.  AUo:  Astron.  Nachr.,  117:  243.  July  8,  9,  11,  13-16,1?- 
20,  20,  Aug.  10,  11 ;  Astron.  jour.,  7:  126.    AUo:  Astron.  Nachr.,  117:  88-5. 

Nice,  May  14  ;  Astron.  Nachr.,  117  :  48.    May  14,  17,  18,  20-28;  Bull.  Mtron., 

4  :  22.J.    May  27,  July  7,  11,  18,  23;  Ibid.,  380. 
Nicolaief,  May  14,  15,  17,  18,  21;  Astron.  Nachr.,  117:  55. 

Orwell  Park,  Juno  9,  10,  12,  13,  15,  17,  18,  20,  22,  July  II,  12,  18,  14,  18-21, 24, 

27,  28;  Month,  not.,  48:  Gl. 
Padua,  May  14;  Astron.  Nachr.,  117  :  43.    May  18,  21 ;  Ibid.,  101. 
Palermo,  May  15,  21 ;  Ibid.,  31,  59.    May  28,  30,  31 ;  Ibid.,  101. 
Paris,  May  14;  Astroh.  Nachr.,  117  :  43.    AUo:  Compt.  Bend.,  104:  I860. 
Prague,  May  27  ;  Astron.  Nachr.,  117  :  59. 

Borne,  May  14,  15;  Astron.  Nachr.,  117  :  43.  May  17,  19,  27,  30,  Juno  7, 15,  IS: 
Ibid.,  270.  May  14,  15,  17,  10,  27,  80,  June  7 ;  Atti.  d.  r.  accad.  d.  Lincei, 
8.  4.  Rendic,  3  481.  July  8,  10-17, 21,  22,  24,  Aug.  6,  7 ;  A«tron.  Nachr-i 
117:  276. 

Scarborough,  May  20,  21,  29;  Month,  not.,  47 :  498. 
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CooMt  laaV  XVCObMrntioMofpodtioaof).  1887— Cbwtfiiinrf. 

SCnnilrargi  May  15;  Attooa.  Ka^.,  117:  SL 

Ttona,  May  16,  17;  Ibid.,  48.. 

Washington,  May  14,  19,  21;  Attron.  jour.,  7:  101. 

Comet  1887  V  =  Comet  1887  /.    See  Comet  Olbere. 

CometB.     Sre,  also,  Cometa  and  meteors;  Comets  (Orbits  of). 

B£RB£Ricu  (A.)  Methode sonnennahe  Cometen  bei  Tage aufzuflnden.  Astron. 
Nachr.,  118:  71. 

Cl>KViNO£R  (S.  V.)    Optical  appearances  of  comets.    Sid.  mess.,  6:  89-95,  120. 

DxLAUNBT  (J.)  Sur  les  difitances  des  planetea  au  soleil,  et  sur  let  distances  des 
comdtes  periodiques.   Abair.:  Oompt  Rend.,  106:  616. 

GuiLLEMiN  (A.)    Lea  comdtes.    12 -f  287  p.  il.  8vo.    Paris,  1887.    (M.  1.20.) 

HoLKTSCHEK  (J.)    tjber  die  Frage  nach  der  existenz  von  Cometensystemen. 

Anzeiger  der  Wiener  Akad.  1887|  Nr.  16i. 
:  Atlnm.  Vaohr.*  117 :  Ma. 
KxBKWOOD  (D.)  Note  on  the  origin  of  oomett.  Am.  j.  sc.,  188 :  80.  Alta: 

Bid.  BMM.,6:  77. 

McniOK  (W.  H.  8.)  [Connaotkn  of  oomato  and  aitmoida.]  Obny.,  10 :  280. 

UVTXBWIGIR  (J.)  SSur  KomatMi-ttatistik.  [OomeU  and  tiia  periodicity  of  ran* 
apoli«3  K.  Akad«  d.  WiManaeb.  in  Wian,  eitsng.  d.  inath.-natanriMfln.  CI. 
21  Jalie  1887.  <d2io.*  Mam.  toe.  epatlMMep.  ital.,  18:  08-101.  Ako,  Mr.: 
8lriiu,20:  287. 

Williams  (O.  O. )  [Cometary  phenomena  reprodnoed  try  lafleetfom  from  tpher* 
ical  attilkoei.]  iL  So.  Am.  enp.,  9782. 

Oonwts  and  BMtoora. 

BVBBOSTVSKX  (B.)  Eine  wahnebalnlicha  Periodicitat  von  hellen  Meteoren  und 
ihr  wahrscheinlicber  Zusammenhang  mit  dem  periodischen  Cometen  Tempel. 
Astron.  Nachr.,  115  :  263,  309.    See,  also,  Ibid.,  116  :  101. 

HiBscQ  (A.)   Les  m^t^ores  de  Biela,  27  nov.,  1886.   Bull.  soc.  sc.  nat.  de  Neu- 

chatel,  15:  186-189. 

&IRKWOOD  (D.)  Biela's  comet  and  the  large  meteors  of  Nov.  27-30.  Proc. 
Am.  phil.  soc.,  24  :  242. 

— — Note  on  the  possible  existence  cf  fireballs  and  meteorites  in  the  stream  of 
Bielidt.  /Mil,488. 

Laoraxqs  (S.)  Aurores  bor^ales,  cometes  et  ^toiles  filantes.  Ciel  et  terre,  7: 
494-600. 

Mataoroe  de  18-14  da  KoTemhro.  iL  Bar.  d.  otMrio.,  2:  188. 

TOX  N1K88L  (G.)  ttber  die  groiien  Meteore  im  Juni  und  ibre  vermuihete  Bezie- 
hung  snm  periodiechan  Cometen  TtanpeL  Aalron.  Nachr.,  110«  97-102. 

Pbootob  (B.  a.)  Origin  of  aomalf  and  metecn.  KnowL,  10 i  64, 186.  AUo: 
Pop.  le.  monfh.,  81 :  60-80. 

WiMDBLL  (O.  C.)  [RadianUoftheeometoof  1888.]  Aetion.Naefar.,118: 176. 
AUoi  Sid.  men.,  8  :  869. 

oimti  offuse. 

B[sboubdab]  (O.)  Comitee  at  phmMai  da  1888.  BnU.  aatron.,  4 :  16. 
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OooMto  of  1896  Cbw^MiK^I. 

Kbbutz  (H.)  ZuMouneiistellimg  dif  Oomtton-BfielMiaiiiigea  dw  Jahiei  1886. 
y  rtljschr.  d.  astron.  GMeUieh..  22 :  14-4».  Al»,  irtauL  :  Bid.  niMt.,  6 :  201- 

210.    Also,  Reprint. 

P.  (W.  S.)    Comets  of  1886.    Montli.  not,  47  :  172. 

WlVLOOK  (W.  G.)  llMt  of  the]  oometo  of  1886.  Sid.  meM.,  6 :  112. 

OoflMto  (Orbitt  of).  S!m»  alm>f  Orbiti. 

Etaks  (W.  O.)  Motion  of  a  eomet  whsa  pertofM  and  misted.  Obery.,  10: 
180-184. 

Harkkess  (W.)  Bepmentation  of  comets'  orbits  by  models.  iL  Sid.  mew., 

6:  829-349. 

HoLiTBCBXK  (J.)   Richtangen  der  groasen  Aohsen  der  Kometbehnen.   20  p 

8o.   Wien,  1887.  (M.  0.60.) 

HOOTBB  (W.)    Cometary  perturbations.    18  p.    8vo.    Wooster,  Ohio,  1887. 

Ebxutz  (H.)  Bericht  uber  Cometen.  Vrtyschr.  d.  astron.  Qeaeilsch.,  22 :  3C1- 
865.  • 

MOVCK  (W.  H.  S.)   Inclinations  of  cometary  orbits.   Month,  not.,  47  :  438. 

—  OrbiU  of  comets.   Obsry.,  10:  824. 

BsABLX  (G.  M.)   Method  of  computing  an  orbit  from  three  observations.  As- 
tron. jour.,  7 :  140-144,  153-166. 
ConatAilations. 

Lthx  (W.  T.)   [Babylonian  origin  of  the  constellations.]   Obsry.,  10 :  162. 

CopenbacMi  obxwryatwy. 

Tbixlx  (T.  N.)  Bestimmung  der  Langen-Diflbienx  xwiscben  Lund  und  Kopen- 
hagen.  66  p.  4to.  Lund,  1886,  (M.  2.) 

Cordote  obaar^tttovy. 

OouLB  (B.  A.)  Corrections  to  the  Uranometria  Argentina  and  the  Cordoba 
catalogues.   Astron.  Nachr.,  116 :  879. 

Besultados  del  observatorio  nacional  Argentino  en  Cordoba  bajo  la  direccion  del 
B.  A.  Gould.  J.  M.  Thome,  director.  Vol.  6.  Observaciones  del  an<>  1^74. 
180  4- 569  p.    4to.    Buenos  Aires,  1886.  (M.  W)  ) 

^_  Same.  Vol.  6.  Observaciones  del  a&o  1876.  44  +  649  p.  4to.  Bueuoi 
Aires,  1887. 

Same.    Vol.  9.  Observaciones  del  aiio  1876.   22    261  p.   4to.  Buenos 


Aires,  1887. 
Corona  (Solar). 

Ennis  (J.)    Colors  in  the  solar  corona.    Sid.  mess.,  6:  273-281. 

Wksley  (  W.  H.)    The  solar  corona  a.s  shown  in  photograplis  taiten  during  total 
eclipses.    Month,  not.,  47 :  499-510. 
Disatssed :  Obsnr.,  10 :  251. 

Coamogony.   See,  also,  Nebular  hypothesis. 

Bbaun  (C.)    Uber  Cosmogonie  vom  Standpunkt  christlieher  Wissenschafl,  mit 
einer  Theorie  der  Sonne.    167  p.    8vo.    Munster,  1887. 

&ev.  by  Gierke  (A.  M.t  Nature.  36:  321,  S4l.  Sm,  cUm,  Bull,  astroa.,  4:  141-Hl 
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FhAMUAmv  (C.)  L'ttnivm  •nKriear.  L'Aibon.,  6 :  41-18* 

Gaxsks  (A.)  Di«  Kntrteluiiig  te  Bcw^gungs  elM  Kotmogonto.  16  p*  8vo. 

OiM,  188T.  (M.  1.) 

liAOKioraK  (C.)  TJmb  MvtUm  an  tnt^^  da  1a  eonoeptioii  panmeat  mfouiique  d« 

IWven.  Oiel  at  torn,  8 :  846-868. 
Zbhobb  (G.  y.)  L'6Tolatloii  sUUnU.  Oompt  Band.,  106 :  1880.  • 
Dettboni  otMMTttlQfy. 

[PropoMd  tnittfer  of  initramento,  eto.]  Sid.  mew.,  6 :  81,  824. 

BeporCt  (Annutl)  of  the  boud  of  diieoton  of  the  Chicago  astfonomieal  society, 
togoUier  with  the  leport  of  the  direotor  of  the  Deaihom  ohaerratorj  in  1886 
and  1886.  60  p.  il.  8to.  Chicago,  1887. 

Todd  (D.  P.)  Beat  device  for  revolving  a  dome.  il.  Month,  not,  47 :  27^ 
274. 

Ooraa  (Aleaiandto)  [1826-1886]. 

SiAOOX  (F.)  Alawandro  Doma.  Comnieniorasi<mi  e  catalogo  delle  sne  pubbli* 
cftrionl.  8  p.  8vo.  Torino,  1887. 

Ooipnt  obaorratoiy, 

Beobaehtangenderkaiaarlichen  dnivaraitita-StemwarteOorpat  17.  Bd.  Bedu- 

cirte  Beobachtungen  am  Meridiankraiae  von  Zonensternen  und  mittlere 
(Mat  denelben  ftir  1876-6,  .  .  .  von  L.  Schwars.  89  +  161  +  47  p.  4to. 
Dorpat,  1887. 

Oonbto  atara. 

FftAKxa  (W.  S.)   Magnitudet  of  double  sUrs.   J.  Liveip.  astron.  aoc.,  6 :  44-47. 
OoBB  (J.  B.)  Haaaaa  and  diataacaa  of  the  binaiy  atan.  Ibid.,  47. 
Hall  (A.)  Nomenclature  of  double  start.  Astron.  joor.,  7 :  120. 
LiHOU  (B.)   Mojen  facile  d'observer  les  Stoiles  doubles  avec  une  grande  ap- 
proximation sans  Equatorial  ni  micromdtre.   L' Astron.,  6 ;  187-191. 

Haoks  (J.)   Haohtrag  zu  dem  Artikel,  "  Die  Aufldsbarkeit  der  Doppelsteme  In 

Femrohren  von  vencbiedener  Grdsse."    Sirius,  20  :  88-44. 

KovcK  ( W.  H.  S.)  Brightness  and  masses  of  binary  stars.   Obsry.,  10 :  96. 

Further  notw  on  binary  stars.  Obsry.,  10 :  184. 

[Friae  of  the  loyal  Danish  academy.]  Bull,  aatron.,  4 :  164. 

Ti8SERA.Ni>  (F.)  Sur  la  force  qui  produit  les  mouvements  des  4toiles  doubles. 
Bull,  astron.,  4 :  6-16. 

IHmbto  atara  (Heaanras  of). 

Dbmbowbu  (B.)  Mianre  micrometriche  ...  2  v.  Boma,  1888,  1884. 
am*  by  8ehur  ( W.)  Vrmaebr.  d.  aitroii.  OMellash.,  at :  SOO  as. 

Tozr  Enoelhardt  (B.)  Hikxometrische  Beobachtungen  von  C  Cancri.  Astron. 

Nachr.,  117 :  278. 

 Miluomeliiache  JCessungen  von  Strave'schen  weitan  Doppdstemeii. 

Ibid,,  1-6. 
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I>Oiabl0  Stan  (Measures  of  CbnlifNMit. 

B»OTT.if iiww  (B.)  PinniiiMlw  iiBUMiiimiin.  /ML,  17-S(K 

HovoB  (O.  W.)  (Miogm of  S09  mw double  stars  discovered  with  the  I8i-inch 
refVactor  of  the  Dmtbom  obaomitoij.  ABteon.  N«ciur.»  116:  27ft-80ik 

AlaOf  Reprint. 

Jbdrzejewicz  (J.)   Mesures  mioromteiqnes  d'4toU«  doubles,  [1882-86.]  As- 
tro n.  Nachr.,  116:  177-186. 

liAJbiP  (E.)    tiber  systeraatische  Beobachtungsfohlor  bei  der  Bestimmimg  der 
Parallaxe  der  schwacheren  Comp>onente  des  Doppelstoms  2i  28d8.  Vrtljschr. 

d.  astron.  Gesellsch.,  22:  342-345, 

Leavenworth  (F.  P.)    [Proper  motion  of  Lai.  4219.]    Sid.  mess.,  6:  80. 

Leavenworth  (F.  P.)  &  Muller  j(F.)   New  double  stars  discovered  at  the 
Leander  McCormick  observatory.    Astron.  jour.,  7  :  95. 

RusBKLL  (H.  C.)   Measures  of  southern  double  stars  made  at  the  observatory, 
Sydney,  N.  8.  W.    Month,  not,  47  :  478-477. 

Tarrant  (K.  J.)    Micrometrical  measures  of  26double  stars.   J.  Liverp.  astron. 
•oc.|6  :  41,  166,  201,339. 

Doable  etara  (Orbits  of). 

Ckloria  (G.)   Nuova  determinasioiio  dell'orbiU  delU  ttellA  do|^>ia  S  8121. 

Astron,. Nachr.,  117:  879. 

TON  Glasenapp  (S.)    Babn  des  Doppelsterns  6  Equulei.   Ibid.f  116:  169. 

GOM  (J.  E.),  Orbit  of  12  Lyncis  (2"  948).    Jbid.,  117:  200. 

—  Orbit  of  14  (i)  Orionis  (O.  Struve,  88).   Month,  not.,  47 :  266. 

 Orbit  of  ^1757.  /Md,478. 

 Orbit  9tp  Srideni.  JMI.,  48 :  36. 

Xabtb  (A.)   Formulea  for  correcting  approximate  elements  of  the  orWtl  of 
binuy  eteit.  IbUU,  47 :  480-484.  AUo,  Reprint. 

DnidMi  obMmtovy  (Xngelbsrdt'e). 

Yov  BHaiLBABDT  (B.)   [Report  for  1886.]   Vrtljschr.  d.  letroD.  Geaeltaoh.,  38: 
80. 

DieBden  observatory  (K.  math.  Salon). 

Drechslxk  (A.)   [Report  for  1886.]  /6ui.,  100. 

]>oii«oht  obMcvataiy. 

[Report  for  1886.]  Month,  not,  47 :  188. 

DimalBk  ^bMiraloij. 

Astfonomioal  obeenrationa  and  reaearehea  .  •  .  Pk  6.  88  p.  4to.  Dublin, 
1887.  (M.  18.) 

[Report  for  1886.1  Month,  not,  47 :  168. 

Dnaseldorf  obaervatory. 

Luther  (R.)    [Report  for  1886.]    Vrtljschr.  d.  astron.  Oesellscb.,  23 :  102. 

Baling  obaervatory  (Common's). 

[Report  for  1886.]  Month,  not,  47 :  168. 
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Aaawt  (W.  d»  W.)  TnatmiisioB  ot  twiight  thmogli  the  iwib'i  iktwoipht 
88  p.  410.  London,  1887.  (X.  1.8a) 

Anmmms  (A.  A.)  Ttm:  on  »  hitlierto  uruinpiotod  Mooad  tahl  routioii  of 
onr  Mrth.  8vo^  London,  1887.  (M.  6.80l) 

LocKTSE  (J.  N.)  Tho  monmnU  of  Um  oirlh.  180  |>.  12ino.  How  Tork, 
1887.  ($0.80.) 
pAUCBiraaT  (H.  X.)  Tlio  «urUi*0  tampemtoio.  Fkpmi  Am.  lilHin.  aoo.,  1 : 

SOBWAHH  (P.)  Anderangen  der  Lage  der  Figar>und  der  Rotation»-Axe  der 
Brde  sowic  einige  mit  dem  Rotationsproblem  in  Besiebuog  ttabende  geo- 
physichc  Problome.    61  p.    4to.    Berlin,  1887.  (M.  2.) 

Wll-siNO  (J.)  Mittheilung  uber  die  Resultato  von  Pendelboohnchtungcn  znr 
Bestimmung  der  mittleren  Dlohtigkeit  der  Erde,  Sitzungsb.  d.  k.  preuss. 
Akad.  d.  WisMnsch.  zu  Berlin,  1887  :  327-334.    AUo,  Beprint.        (M.  1.) 


AxBRccHT  (T. )  tibcr  ci ne  doroh  Xrdbeben  Tanalanto  NiveoiutdruDg.  Attion. 
Naohr.,  116:  129-184. 


LAumiAOBBB  (B.)  OitMlbmMln.  Atftron.  Naofar.,  118  :  826-828;  117:  186* 

SoBiniMr  (R.)  Noch  einige  BonMrirangea  m  don  LokoamMhor'Mfaen  Otioiw 

fbrmeln.   Ibid.,  117:  61. 

SoBBAif  (R.)  BeoMricongon  su  H«rm  Lakennuohor'*  Ostorforiiieln.  /MdL,  118: 
878-478. 

BoUp—  off  tiM  nuMD  1887,  Aug.  8. 

BAUMBUMm  (J.)  [Obn.  nl  Mtuidi.]  Attron.  Noebr.,  118 :  122. 

C.  (IL)  [Otena.  fet  La  TOar  do  Foils.]   Nature,  86 :  418. 

H.  (H.)  [FOonliar  dietortioa  of  eartb't  shadow  obtenred.]  Nature,  88  :  867. 

JOBmov  (8.  J.)  Color  of  eelipied  moon.  Ofaery.,  10:  826. 

Kurnr  (H.  J.)   [Obtni.  at  Cologne.]  Siriut,  20 :  188. 

▼ov  KovxoLT  (N.)   [Ohtu.  at  O^Qyalla.]  /ML,  286. 

LnncABBAVLT  (E.)  SclipM  .  .  .  ▼iiible  h  Oigires.  Compt  Bond.,  106 1  870. 

Malst  (H.  p.)   [Obcni.  at  Killin.]   Nature,  86 :  418. 

Rayet  (G.)    [Ob«n«.  at  Bordeaux.]    Compt.  Rend.,  105  :  806. 

[Resume  of  observations,]    il.    L'Astron.,  6  :  848-361. 

ScHUB  (W.)    [Obans.  at  Gottingen.]    Astron.  Nachr.,  117  :  383. 

WxiKBK  (L.)    [Obsns.  Hi  Prague.]   Aatron.  Nachr.,  117  :  381. 

BoUpao  of  the  enn  1884,  Oct.  4. 
KOlTKSB  (F.)    Bestimmung  der  Orter  der  vom  Monde  wahrend  der  lolalen  Fin» 
stemiss  1884,  Oct.  4,  bedcckten  Sterne  am  groiaen  Keridiankreise  au  Berlin. 
A«tron.  Nachr.,  116:  225-240. 

BoUpM  of  tho  Bun  1886,  Aug.  28-29. 

JoBXKnr  (S.  J.)   [Fhotogmpha  of  partial  phase  at  lea.]  Obtiy.,  10 :  224. 
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SoUpM  of  tlM  sun  1886,  Aug.  Continued. 

PiRBT  (8.  J.)  Beport  of  the  obtervtftlon  .  .  .  4t  OatTiaooQ.  .  Proc  loy.  loe., 
47:816. 

Pickering  (W.  H.)  [Account  of  his  observations.]  Science,  10:  9.  Abo, 
aUtr,:  Obsry.,  10:  306.   AUo,  abatr. :  Bull,  astron.,  4  :  403. 

[ScBTr8TBB(A.)  PieUminAiyaoooii&tofobMrvationa.]  AMr..*  Obtty.,10: 20S. 
Stockwkll  (J.  N.)  [Oban,  of  iMt  oontaot]  Astron.  jour.,  7 :  8. 
T[irBVKB]  (H.  H.)  [Results  of  the  English  expedition  to  Qitnada.]  Month, 
not,  47:  178. 

Bollpao  of  tho  son  1887,  Aug.  18. 

Albrxcht  (T.)  Die  totaie  SonneainstemiM  em  19.  August,  1887,  nebet  CTber- 
sieh»  Aber  die  henronegendstan  Sonnenflnsternisse  innerfaalb  Deutachlandi 
im  19.  u.  20.  Jahih.  82  p.  8yo.  fierUn,  1887.  (M.O.60L) 

Daittellung  der  totalen  Sonnenflnatemias  .  .  .  aof  carton  mit  venchiebbaier 
Kondsoheibe.  Berlin,  1887.  (M.0.60.) 
'  BKHia  (J.)  The  total  solar  eclipse  of  August  next  Sid.  mess.,  6 :  106-109. 
Flammabiov  (0.)  L'felipse  totale  de  soleil  du  19  aoflt  1887.   iL   L' Astron., 
6:  241-^. 

Oabvibb(P.)  L'telipsede8oleUdnl9aoOtl887.  il.  /Mi.,  806. 
[List  of  stations  and  observers.]  Obsiy.,  10 :  207. 

NiBBTBir  (L.)  [Oircunistanoes,  path,  etc,  of  the  eclipse.]  Ciel  et  terre,  8 :  177. 

ScBUBio  (R.)  Karte  der  grossen  Sonnmflnstemiss  am  Morgan  des  19.  Aug.,  1887. 
fol.  Leipsig,  1887.  (M.  0.40.) 

Todd  (D.  P.)  On  obaervations  of  the  eclipse  of  1887,  Aug.  18,  in  connectkm 
with  the  electric  telegraph.  Am.  j.  sc.,  188  :  226. 

WoxiKOT  (A.)  [List  of  stations  in  Russia  desirable  for  meteorological  observa- 
tions.] Nature,  86;  77. 

.  -  Zbmkxb  (W.)  Sichtbarkeit  und  Verlauf  der  totalen  Sonnenllnstemiss  in  DeuUcb- 
land.  29  p.,  1  pi.   8vo.   Berlin,  1887.  (M.  1.20.} 

Bolip—  of  tho  aon  1887,  Aug.  18.  (Observations  of.) 
Abbtti  (A.)  at  Padua.  Astron.  Kachr.,  117:  279. 
Albbbobt  (T.)  at  Ooldap.  Ihid.,  280. 
BsLOPOLaKT  (A.)  at  Juijewets.   /didl,  118 :  45. 
DX  BoBDAVornrBZ  (6.)  at  Irlcoutsk.   L'Astron.,  6 :  426. 
CoPXLAKD  (R.)  A  Pkrbt  (S.  J.)  near  Kineshma.    Month,  not,  48:  48-M. 
DUNKR  (N.  C.)  at  Lund.    Astron.  Nachr.,  118  :  26. 

Gallk  (J.  G.)  [Report  of  observations  at  Bresluu;  also,  at  Frankfort  by  Lach- 
mann,  and  at  Eolmar  by  Korber.]   Astron.  Nachr.,  117:  811. 

Garnier  (P.)  at  Wilna.    L'Astron.,  G  :  354. 

GouRDET  (P.)    L'eclipse  et  le  tremblemcnt  do  terre  en  Russie.    il.    /6u/.,  388. 
Hebz  (N.)  at  Wien-Ottakring.    Astron.  Nachr.,  118:  26. 
Jakssex  (J.)    Note  sur  reclipse  du  19  aout  dernier.    Compt.  Rend.,  106:  86ft. 
KOVOHOWITSCU  (A.)  at  Petrowsk..  Astron.  Nachr.,  118 :  24. 
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BeUpm  of  tbm  ran  1887,  Aug.  18.  (Obterrftkioiu  of )— (MmimA 

TOV  KOTMLroiTHT  (B.)  at  BfombM^.  JbkU,  117 ;  296. 
KmOOBB  (A.)  at  KtoL   /Mi.,  968. 
Xttanrsm  (F.)  at  Beilfai.,  /ML,  268. 

Lamp  (E.)  at  Ooldap.   Ihid.,  268. 

Laschober  (F.)  at  Pola.    Tbid.,  118  :  28. 

NiESTEN  (L.)  at  Jurjewetz.    Ciel  et  terre,  8  :  297,  889.    Also:  L'Adtron.,  G: 

861-4)64.   Also  J  iransl.:  Sid.  mess.,  6 :  262»266. 
OsTi  (H.)   Die  Sonnenfinsterniss  am  19.  Aug.  beobachtet  in  Upsula.  Photo- 

graphiedie  Aufiuthnitt  In  6  venchiedenon  MomentMi.  1  tbeet,  2.5  X  1 5*5  cm. 

UpMla,  1887.  (M.  1.) 

PABstaXAir  (J.)  at  Comtantinople.   L*Astron.,  6:  891. 
PoBBO  (F.)  at  Turin.  Astion.  Nachr.,  117 :  279. 

[Preliminary  reportt  tnm  Tarioue  etationa.]   NatuVe,  86  :  896,  430,  482,  466. 

Beport  of  the  aolar  oclipee  of  19th  August,  1887.  Naval  obtenratory  in  the  by- 
drograpbio  oflke,  Tokio.  Ko.  11.  88  p.,  2  pi.  4to.  Tokio,  1887. 
JapaneM  ehaiaelen. 

Tov  Spusbiv  ( — )  near  Berlin.  Astron.  Nachr.,  117 :  295. 

SuoiTAMA  (H.)  Photographs  taken  at  Tomeyi-yama,  Ebhigo,  Japan.  1  p. 
4to.   Tokio  [1887]. 

Sommaxy  of  obeenratlons  at  various  stations.]  Sirius,  20  :  207,  229,  258. 

Todd  (D.  P.)  [Account  of  the  expedition  to  Japan.]  Obsry.,  10  :  871-876. 

ToD]>(M.L.)  The  eclipse  expedition  to  Japan.  Nation,  46:  187,109,229,654. 

UnioH  (J.)  at  llpatievo  Nariaehkine.  L'Astron.,  6  :  858. 

WiBSB  (L.)  Photometrisebe  Beobacbtungen  wibreod  der  Sonnenflnstemlss 
1877,  Aug.  18-19  [Breslau].  Astion.  Naebr.,  118 :  17-22. 

BollpMs. 

Eclipses  (Les)  dudlx*niiuvi4meti4ele.  II.   L* Astron.,  6:  262-260. 

GiNZKL  (F.  K.)  tJ^ber  einige  von  persischen  and  arabischen  Scbriflstellen  er- 
wihnte  Sonnen-un^  Mondflnstemisse.  SItaungsb.  d.  k.  preuss.  Alnd.  d. 
WIssensch.,  1887.  A<m,  Beprint  (M.  0.60.) 

JoHKBOir  (8.  J.)  Notes  on  a  manuscript  eclipse  volume.  Month,  not.,  47 :  480. 
Eollpsse  la  BajilaBd  A.  D.  ttS-A.  D.  tfdO. 

 Bemarks  on  the  "  Oanon  der  Finstemisse."  Obsry.,  10:  802. 

^llpiM  Of  tli«  ■no. 

XxxxB  (K.)  Ober  die  bel  totalen  8onnenfinstemis»en  auftretenden  Enschcin- 
ungender  **fliegenden  Schatten"  undder  <*Baily's  beads"  (Perlenreihe). 
Astron.  Nachr.,  116 :  821. 

QnizxL  (F.  K.)  tiber  die  geringsten  Phase  welche  bei  der  Beobaobtung  von 
Sonnenflnstenissen  mit  fteiem  Auge  noch  gesehen  werden  kann.  Astron. 
Naohr.,  118:  119. 

—  ttber  einige  historische  besonders  in  altspanlschen  Gesichtsquellen  er- 
wahnte  Sonnenflnsternisse.  Sitzung^b.  d.  k.  preuss.  Akad.  d.  Wis»ensch.  tm 
Berlin,  1886  :  968-980, 2  pi.  AUo^  Beprint.  (M.  1.60.) 
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BoUpMB  of  the  ann — Continued, 

Mahler  (£.)    £ine  in  einersyriftcbea  Gnbinscbriit  erwahnte  SonnenfinsternUs. 


fidinborsii  ohammtotj. 

[Report  Ibr  1886.]  Month,  not,  47 :  158. 

BptMOiMf  Am  and  nlmaiuos. 

Alauuuqne  nantloo  pan  el  alio  1888  ...  11  +  6fiO  p^  4to.  Madrid,  1887. 

American  ephemeria  and  nautical  almanac  Ibr  .  .  .  1880.  1  ed.  6  +  821  +  8  p. 
4to.  Waahington,  1887.  (fl.00.) 

Annnairoderobierratoiie  royal  deBrusellei.  Annte68.  1888.  18mo.  [Bms- 
eUea,  1887.] 

Annnaire  pour  I'an  1888,  pabli4  par  lebiireao  dee  longitndea.  19 +  808  p.  lOno. 
[Paria,  1887.1  (Ifr.Wc) 

Annuario  del  obaer^atorio  de  La  Plata  para  el  alio  1887.  424  p.  8ro.  'Bqcbm 
Airea.  (M.  a) 

Annuario  publicado  pelo  imperial  obcerratorio  do  Bio  de  Janeiro  para  o  anno  de 
1888.   12mo.  Bio  Janeiro,  1887. 

Anuariodel  observatorio  aatrondmico  nacional  de  Tacubaya  para  el  alio  1888 

.   .   .   AAo  8.    299  p.    16mo.    Mexico,  1887. 

Aatronomiach-nautische  Ephemenden  furdas  Jahr  1888.  Hrsg.  von  astronomisch- 

meteorologischcn  Observatorium  der.  k.  k.  Handels  und  nautischen  Aknd- 
emic  in  Tri(>st  unter  Kedaction  von  F.  Anton.  Jahig.  1.  88  256  p.  8vo. 
Triest,  1887.  (M.  2.70.) 

Berliner  aaironomiiches  Jahrbucb  fur  1889.  8  -f  495  -f  86  -f  25 p.  8vo.  Berlin, 
1887.  (M.  12.) 

Cbabbikr  (A.)   Effemerdi  del  sole,  della  luna  et  dei  prinoipali  pianetini  .  .  . 
per  I'anno  1888.  29  p.  8vo.   Torino,  1887. 
Rtpr.firom:  Attt  d.  r»  aoaad.  d.  as.  4.  Tnlno.  SS, 
Companion  (Annual) to  the  Ohaerratoxy.  56  p.  8to.  .XiMidon,  1887.  (It.  4 A) 

Mepr.  from  :  Obaiy.,  11 : 1-W.  IMS. 
Oonnaimanoe  dea  tempa  pour  I'an  1888,  publi4e  par  le  bureau  dea  longitudM. 

6  +  829  +  128p.  8vo.  Paria,1887. 
-.^^  Same.  Extvalt  i  I'naage  dea  4oolea  d*hydrographie  et  dea  marina  du  eon* 
meroe.  100  p.  8vo.  Paria,  1887. 

DOI.LSV  (W.)  Stem-Bphem«riden  auf  daa  Jahr  1888  snr  Beatimmnng  von  Zeit 

und  Aximut  mittelst  des  tragbaren  DurchgangsiDstruTnenta  im  Terticaledn 
FolarBterns.   24  +  27  p.  4to.   Bt.  Peterabuig,  1887. 

DuBoia  (£.)  EpbSmSridea  aatrooomiquea  et  annuaire  dea  mar6ei  pour  1SS8. 
12mo.    Paria,  1887.  (M.  12.) 

Bphemerides  astronomicaa  oaiculadas  paro  o  meridiano  do  observatorio  da  univer^ 
sidade  de  Coimbra  .  .  .  para  o  anno  de  1888.   12  +  804  4- 16  p.  Svo. 

Coimbra,  1887. 

Flammarion  (C.)    Annuaire  astronomique  pour  1887.    L'Astron.,  6  :  1-21. 
IiOswY  (M.)   Ephemerides  des  etoiles  de  culmination  lunaire  et  de  longitude 
pour  1888.    41  p.    4to.    Paris,  1887. 


8  p.    8vo.    Wien,  1887. 


(M.  0.20.) 
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BplMflMfidAfl  Mid  ■Imimoi  Qmiinued. 

Nantleal  (The)  almanaietad  MtRmon^eal  cpheoiAris  for  tiM  ywr  1891.  10 -f- 
M4  +  ldp.  8to.  London,  1887.  (2t.  6^) 

Nauti«cli«  Jahrbneh  odor  BphemoridMi  uad  Thfoln  Ittr  dM  Jalir  1800  sar  Bm- 
ttminung  dor  Zeit,  Laage  und  Braito  snr  See  nach  MtrononlMdien  BeoVech- 
tangen.  Hieg.  Ton  BeidiMint  dee  Innern.  Berlin,  1887.  (M.  1.60 ) 

Bqaatodal.   ^SSm,  at$o,  IllnmiBilion. 

WoisV  (M.)  BInliMbe  Methode  den  Geng  einee  Triebwerki  su  ihtAHmu  Aetron. 
NMbr.,ll<i:  117. 

finom.   See  OboerTations  (Bnon  of). 
BodooEiia. 

Ars  astronomica,  qualis  in  charto  agyptice  iuperett.  Oenao  ediU  a  F.  Blast. 

25  p.    4to.    Kiliac,  1887.  (M.  1.) 

ftenUe,    SSeCf  aZao,  Sun  (Statistics  of  faculsB,  prominencee,  epota,  eto.,  for  1886). 
JUasoaki  (A.)    Latitudine  eliograficbc  o  fhiqnenza  del  gruppi  di  facole  brillanti 

durante  il  sessennio  188U1886.   Mem.  soc.  spetlxacp.  ital.,  16  :  80-85. 
ICeMUres  of  positions  and  areas  of  spots  and  faculte  ...  on  photos^raphs  taken 

...  at  Greenwich,  in  India,  and  in  the  Mauritiua.   Greeaw.  spectrscp.  • 

obsns.  1886  :  34-104. 

Tacchin'i  (P.)    Facole  solari  osservate  al  regio  osservatorio  del  coUegio  Romano 
nel  1886.    Mera.  soc.  spottrscp.  ital.,  10  :  4-7. 

  Observations solaires  du  deuxidmeaemestre  1886.   Compt.  Rend.,  104 :  216. 

  Osservazioni  di  rnacchic  o  facole  solari.    £4«  trimestre,  1886.J    Atti  d.  r, 

accad.  d.  Lincei,  s.  4.  Rondic,  3  :  14. 

  Same.    1«  trimestre,  1887.    Ibid.,  265. 

-  Observations  solaires  faites  h  Rome  pendant  le  premier  trimestre  de  I'annte 
1887.    Coinpt.  Rend.,  104:  1082;  105:  210. 

  Same.    2«  trimestre.  105  :  211. 

  Same.    3«  trimestre.  1002. 

-  Macchie  e  facolo  solari  osservate  al  regio  osservatorio  del  collegio  Romano 
nel  1"  trimestre  del  1887.    Mem.  soc.  spettrscp.  ital.,  16:  83-36,  64-67. 

  Same.    2«  trimestre.    Ibid.,  S7 -90. 

  Same.   8*  trimestre.    Ibid.,  118. 

Pell  (Charles). 

For  Obituary,  see  L'Astron.,  0  :  892.    Also:  Nature,  36:  806 

Pellockor  (Siegjnund)  [18167-1887]. 

WAONsa  ( — )   Todes-Anzeige.    Astron.  Nachr.,  117  :  891. 

Flexure. 

ScBAXBBBLX  (J.  H.)  Horlsoiitel  flexure  of  Tertfeni  efrelee.  Aitroa.  Naohr., 
118:  147-162. 

Jf  etliod  for  niearating  HkB  iatroiioinieal  fleznie  in  senith  diataaee  for  all 
poeitioni  of  the  inttrament.  /MdL,  147. 

PlmiiholiMr  (Joeeph)  [1787-18S6]. 

JUimimm  (0.  IL)  Gediahtniiirede  iof  J.  von  Fcanahofor  sur  Feier  aeinca 
100  Geburtatagei.  80  p.  4lo.  Mdnchea,  1887.  (lf.0.80.) 
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FrauDhofer  (Joseph)  [1787-1826]— Cbniumerf. 

Feetbericht  libor  die  Gedenkfeier  zur  hundertjahrigen  Wiederkehr  des  Geburt- 
stagcs  Josef  Fraunhofer's  am  G.  Marz,  1887,  im  Berliner  Batbbaufte.  ZUchr. 
f.  Tnstrmknd.,  7  :  114-128.  [Portrait.] 

VoiT  (— )    [Biographical  notice.]   20  p,,  portr.   8vo.   Hunchen,  1887. 

(M.  1.60.> 

Qmwwm  obMiTBtofy. 

Oaittisr  (E.)   [Report  for  1886.]  Yrtljachr.  d.  Mtron.  Gesellsch.,  22 :  102. 

Rapport  sur  lo  concours  pour  le  r^glage  des  chronomdtres  pendant  I'aonee  1886 
.  .  .  parB.  Gautier.    [11]  p.  8to.   [n.  p.,  1887.] 

Olaaa  (Optical).    See,  also,  Objectives. 

Dallinoer  (W.  H.^   Value  of  the  new  apocbromatic  lenses.   Abstr.:  Natur*, 

36:  467. 

Gill  (D.)  [Remarks  on  the  new  optical  glass.]  Obsry.,  10:  214.  AUOf  abstr.: 
Bull,  astron.,  4  :  301. 

Nielsen  (V.)  Schott  and  Abba's  new  optical  glass.  Eng.  mec.,  44:  564.  See, 
aUo,  im.t  668. . 

ToRKOW  (B.)  Relative  Prelse  der  Rohglasplatten  fur  Fernrohr-objective  nebrt 
einem  Yonehlage  sa  deraa  iTttematitcber  Normirung.  i1.  Zticlir.  f.  In* 
Btrmknd.,  7 :  247. 

fltotha  obMrrmtory. 

Bbcksr  (  E . )   [ Report  for  1886.]  yrt^Mhr.  4.  Mtron.  GeMlltob.!  22 :  lia 

OOtttngon  obaervatory. 

SCHVK  (W.)  Festlegung  des  sudlichen  Endpunktes  dt  r  Gauss  schen  Gradmes> 
sung  auf  der  Sternwarte  in  Gottingen.    Astron.  Nachr.,  118. :  94. 

  [Report  for  1886.]    Vrtljschr.  d.  natron.  Gesellscb.,  22:  104-109. 

OnTltation.   See,  also,  Mechanics  (Celestial);  Planets. 

BlTHWiscH  (E.)  Die  Bewegung  im  Weltenraum.  Kritik  der  Sobwerkraft  and 
Analyse  der  Axendrehung.    146  p.    8vo.    Berlin,  1887.  (M.  4.50.) 

Stekneck  (R.)    Untorsuohungen  iiber  die  Schwere  im  Innem  der  Brde.  Bit- 
theil.  d.  k.  k.  niiiitar-geogr.  Inst.  Wien,  1886. 
R€v.:  Bull,  axtron.,  4  :  834. 

Oreenwieh  observatory. 

Astronninicfd  and  magnetical  and  meteorological  obsorvations  made  at  the  royal 
observatory,  Greenwich,  in  the  year  1885,  under  the  direction  of  W.  H.  M. 
Christie.    [965]  p.   4to.   London,  1887.  (M.  82.) 

[Report  for  1886.]    Month,  not.,  47  :  148-151. 

Report  of  the  a.stronomer  royal  .  .  .    4to.    [London,  1887.] 

TuK.vKK  (H.  II.)  Variations  of  level  and  azimuth  of  the  transit  circle.  Month. 

not.,  4"  325-333. 

Gkignon  observatory. 

Lamey  (F.  M.)  [Report  for  1886.]  Vrtljschr.  d.  astron.  Gesellsch.,  22 :  111- 
115. 
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Bfeirow  obtenratoiy  (Tupman'<t). 

[Report  for  1886.J    Month,  not.,  47  :  161. 

Banrard  ooltoga  obMrvatorj. 

Annals  .  .  .  vol.  17.  The  almucantar:  nn  investigation  made  at  the  obserratory 
in  1884  and  1886,  by  &  C.  Chandler,  jr.  9  +  222  p.,  1  pi.  4to.  Cambridge, 
1887.  (M.  18.) 

Annala  .  .  .  vol.  18,  [nos.  1  and  2.]    27  p.    4to.    [Cambridge,  1887.] 

Ho.  1 :  Mafoltadet  of  star*  emplojed  in  varkHW  nautical  alroawaei.  Ho.  2 :  DiMoa- 
•ioa  «r  4ha  OtanoiiMtria  OsoalMali. 

Boyden  ftind  [olrealw  no.  1].   8  p.  4to.   [Cambridge,  1887.1 

 Same.   No.  2.   Mttoorologieat  olMrrationt.  6  p.  4to.  [Cambridge, 

18W.] 

Boyden  ftind  and  preUminary  experimentt  in  Oolondo.,  So.  Am.  sup.,  9716. 

[I>eaeription  of  the  inttnnnenti  and  of  the  methods  of  Mtioncnnleal  photogmphy 
at  Harrard  oollege  obeenratoiy.]  il.  So.  Am.,  67 :  289, 278. 

Draper  (Henry)  memorial.  Fliet  annual  report  of  the  photographfo  study  of 
stellar  speetm  ^  .  [by]  B.  0.  Piclcering.   10  p.,  1  pi.  Cambridge,  1887. 
ili*o:  llem..MM.s|MttnMp.ital.,te:M-ee.  AltOtBm*:  Obmrj^lOtttL  Jf«o:  Natare, 

36:  31,  41. 

Beport  (42d  Annual)  uf  the  director  .  .  .  B.  C.  Ptckerinf  .  .  .  Dec.  2,  1887. 
12  p.    8vo.    Cambridge,  1887. 
Helolngfora  observatory. 

DoNN£R  (A.)  [Report  for  1886.]  Vrtyichr.  d.  asiron.  Geieilsch.,  22 :  115-117 
Bariny  obaaxvatory. 

TOK  OoTHARD  (E.)    [  Kcport  for  1886.]   /Met.,  118-120. 
Haiaohal  (Sir  William)  [1788-1822]. 

Chaiibbbs  (O.  F.)   [Note  oonoeming  his  life  at  Bath.]  Obsry.,  10 :  166. 
Htong  Kong  obaarvatoiy. 

[Beport  for  1886.]   Month,  not.,  47 :  171. 
ZUnlutlon. 

Dbbtbb  (J.  L.  B.)  Blectrio  illumination  of  the  Armagh  refraefeor.  Month, 
not,  47:  117. 

Stohb  (O.)  Telesoopio  illumination.   [Bleetrie.]  Sid.  mess.,  6 :  78. 

Znatnunanta.  See  Chronometers;  Clocks;  Oirole-dlTisions ;  Bquatorial;  Illumina- 
tion; ObjeetiTCS. 

Xataipotetloii. 

Badav  (B.)  Sur  nn  probUme  d'interpolation.   Bull,  astron.,  4:  616-619. 

Thiblb  (T.  N.)  Ausgleiehung  und  Interpolation  von  Zeitbestimmung.  Y rtljschr. 
d.  astron.  Oesellteh.,  22  :  803-818. 

Wbtbb  (O.  D.  B.)  Interpolation  bel  periodlsehen  Funotlonen.  /did.,  292. 

■  Interpolation  fBr  die  Mitte  bei  periodlsehen  Funotlonen.  AstroA.  Naehr., 
117  :  818-832. 

Iowa  oollaga  obaanratory. 

[New  obsenratory  at  Orianell,  Iowa.]  Bid.  mess.,  6:  822. 
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Joomato  (Aatronomteal). 

A&tronomical  (The)  journal.  Edited  bj  B.  A.  Qould,  CAmbrulge,  Mam.  [iiMnii- 
monthly.]   ▼.  7.   4to.   Boston.  ($5.00.) 

L'AstronDinio.  Revue  d'astronomie  populaire  .  .  .  publiee  par  C.  Flaminartun. 
[Monthly.]    6.  Ann6e,  1887.    488  p.    4to.    Paris,  1886.  (14  fr.) 

Astronomische  Nachrichten.  Hrsg  von  A.  Kruger.  Bd.  IIG  [Nr.  2761-2784]. 
7 +  402  p.  4to.   Kiel,  1887.  (M.  IS.) 

 Same.    Bd.  117  [Nr.  2786-2808].    7  +  407  p.  4to.   Kiel,  1887,   (M.  15.) 

Bulletin  astronomique,  publiee  sous  ios  auspices  de  I'observatoire  de  Paris  pai 
F.  Tinemnd  [omI  0<A«r«].  [Monthly.]  Tome  4, 1887.  667  p.  8to.  Pltris, 
1887. 

Bulletin  det  idenoes  mntfateintiqttet  tl  Mtvonomiquet.  B4dig6e  p«r  Barbonx, 
Hootl,  •!  Turnery.  Ana4e  1887.  Serto  S.  Tome  11.  8to.  PnrU,  1887. 

(M.  la) 

Ciel  et  temi  Bavim  popolaira  d'utnmomte  do  m^Koiokgio  «t  die  ptijaiquo  du 
globe.  [S^mi-monthly.]  2.  Mrit,  8.  um4o  (7.  nnn4e  de  U  eolleetion). 
8vo.    Bruxelles,  1887. 

Memorie  della  socictiL  degli  spettroscopisti  itatiani,nMS0olteet  pubblicete  ...  P. 
Tacchini.    6  +  220  p.    4to.    Koma,  1888. 

Monthly  notices  of  the  royal  astronomicel  eoeiety  .  .  •  NoT.|  1886,  to  ICor., 

1887.    Vol.  47.   8vo.    London,  1887. 
Observatory  (The);  a  monthly  review  of  astronomy.    Edited  by  E.  W.  Maun* 

der,  A.  M.  W.  Downing,  and  T.  Lewis.   Vol.  10.   7  +  440  p.   8vo.  Lon- 

don.  1887.  (14<.) 
Rcvi^ta  do  observatorio.    Publica9Ao  monsal  do  imperial  obsorvatorio  do  Rio  de 

Janeiro.  Anno  2, 1887.  Red.  L.  Cruls  land  others}.   8  +  198  p.   4to.  Bio 

de  Janeiro,  1887. 

Sidereal  (The)  messenger ;  a  monthly  roTiew  of  aetzonomy.  Condaeted  hj  W. 
W.  Payne.  Yol.  6.  868  p.  8to.  VorthAeld,  18S7.  (|l€a) 

Sirini.  Zeitiehrift  fQr  populfire  Astronomle  .  .  .  Hng.  Ton  H.  J.  Klein. 
[Monthly.]  ^Bd.odern.  F.  16Bd.  388  p.  8vo.  Leipsig,  1887.  (M.ia) 

VierteyahiMohrift  der  aetronoiniMhea  QeieUaehaft.  Hng.  tod  ...  X.  Sebde- 
feld  nnd  H.  Seeliger.  82.  Jahijgang.  7  417  p.,  8  pi.,  portn.  8to.  Leip- 
zig, 1887.  (M.  8.) 

Wodieniebrift  ftir  Aationomie,  Meteorologle  tmd  Oeofmphie.  Hiig.  Ton  H.  J. 
Klein.  Jahigang80.  8yo.  Halle,  1887.  (M.  10.) 

Jopltmr. 

Dnvwo  (W.  F.)  La  taobe  rougeltre  de  Jnpiter.  il.  L'Aetion.,  6 :  880. 

Motion  of  Jttpiter'e  red  ipot.  Obsry.,  10:  888. 

Lakit  (F.  M.)  PModleiti  moyenne  dee  tachee  de  Jupiter.  Compt.  Bend., 
104;  870.  St$,  olio,  Ibid,,  618. 

LTmr  (W.  T.)   [Rotation  time.]  Obsry.,  10:  481. 

Habth  (A.)  Epheneiii  for  pbysioBl  obeervationf  of  Jupiter,  1888.  Month, 
not,  48:  68-76.  illeo,  Beprint. 

NoBLB  ( W.)   Engraving  (An  old)  of  Jupiter.  Month,  not,  47 :  616. 
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Takkaht  (K.  J.)  ami  otkert.   [ObMnrations  of  Jupitori  1886-86.]  J.  Liverp. 
MtTon.  soo.,  6:  68-66. 

TsBBVTT  (J.)  [Near  AppniMh  to  Ltl.  26797, 1887,  Apr.  21.]  OUry.,  10 :  278. 
Tkrbt  (F.)  TuUm  rouge  de  Japiter.  Obeiy.,  10 :  107. 

  [OliMi.  of  led  tpot,  1887,  Hey  la]  iM,  281. 

WiuiAin  (A.  S.)  [Obm.  ofreafpot,1886,]>eo.20.]  Ihid,,  71. 

  [.Motion  of  led  spot  from  obtns.  1886,  Deo.  20,  to  1867,  Apr.  21.  J   J  bid., 

108. 

Jipitor  (SAtellitetof). 

Bagkluvd  (O.)  Sur  la  thMe  det  latelUtet  de  Japiter.  Boll,  astron.,  4 :  821- 
889. 

Bali.  (R.  8.)  Kotet  on  Laplaoe't  analytical  theory  of  the  pertarbationt  ol 
Jupiter's  tatellitee.  Proe.  roy.  Iriib  aoad.,  2  ■.,  4 :  667-667.  1886. 

SouiXtULBT  (-.-)  Thforie  analytique  dee  mouTementt  ctee  eatellitet  de  Jupiter. 
Partie  2.  BMoctiondei  Ibrmulea  en  nombree.  200  p.  4to.  Pari<:,  1887. 

(M.  12.) 

Sfxtta  (S.  J.)  Appearances  presented  by  tbe  satellites  of  Jupiter  during  transit, 

with  a  photometric  estimation  of  their  relative  albedos,  and  of  the  amount  of 
light  reflected  from  the  different  portions  of  an  unpolished  sphere.  Month. 

not,  48 :  32-48. 

Trouvelot  (E.  L.)  Duplioit4  de  I'ombre  du  premier  satellite  ...   il.  L'As- 
tron.,  tj  :  414. 

Jnvlay  observatory. 

[Description  of  the  observatory  and  instruments.]  il.  L' Astron.,  6:  821-330. 
Kew  obaervatory. 

[Report  for  1886.]   Month,  not.,  47  :  164. 
Kiel  obaervatory. 

KbOoxb  (A.)  [Report  for  1886.]  Yrt^jschr.  d.  astron.  Gesellsofa.,  22 :  120-122. 
Xltolihoff  (GustaY  Robert)  [1824-1887]. 

Tait  (P.  G.)   [Biographical  sketch.]  Nature,  86  :  606. 

VooBL  (H.  0.)  Todes-Anselge.  Astron.  Nachr.,  118 :  47. 

Us  Xartal  obawratocj. 

TOH  KOtislioxtht  (R.)  Stemwarte  dee  Baron  QeHzx  von  Podmanicsky  in 
Kis  Kartal,  Ungam.  il.  Sirius,  20 :  146. 

Xitnumvnator  obMmtoiy. 

Waovbb  (C.)   [Report  for  1886.]  Yrtljsohr.  d.  astron.  Geeellsch.,  22 :  122. 
Utttads. 

Flint  (A.  8.)  Most  probable  value  of  the  latitude,  and  its  theoretical  weight 
from  entangled  observations  occurring  in  the  use  of  Taloott's  method.  Ann. 

math.,  3:  172-185.    .1 /.so,  Reprint, 

Least  sqnarea.    See,  also,  Latitude:  Observations  (Errors  of ). 

Gauss  (C.  F.)  Abhandlungen  zur  Methode  der  kleinsten  Quadrate.  IndeutBcher 
Sprache  hrsg.  von  A.  Borsch  und  P.  Simon.    Berlin,  1887. 

3  B  A 
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LelpiiS  obMHTtttoiy. 

'    Bbvks  (H.)    [Report  fbr  1886.]   Yrtljschr.  d.  Mtroiu  GetellMb.,  22:  1S8. 
Xieipzig  obMivtttory  (Engelmana't). 

Bnoelmavk  (R.)    [Report  for  1886.]   /ftstf.,  124. 
ZfOnses.    Sec  Glass  (Optical);  Photography  (Astronomical);  Spherometer. 
Ztick  observatory. 

Appel  (D.)    Der  grosse  Refrnktor  dor  Lick-Stcrnwarte.    Sirius,  20:  54. 

^Description  of  instruments,  progress  of  work,  etc.]  Eng.  mec.,  44  :  149,  474, 
619;  46:  321.  AUo:  Nation,  44  :  283  ;  46:  506.  AUo:  Obsry.,  10:  110, 
168.  Al90:  So.  Am.,  67  :  880.  Also:  Sid.  mess.,  6 :  86,  87,  167,  295.  AUo: 
8iria8,20  .  286. 

SuiBliSB  (J.  E.)  TimesaryioeofthoLiokobMrratorj.  16  p.  9ro,  [Notthfldd, 
1887.] 

Jt«pr,frm:  Sid.  hum.,  6 :  tnWL 
Pboctor  (B.  a.)  The  great  Lick  telescope.  KnowL,  10  :  206,  209. 

Publications  of  the  Lick  observatory  of  the  university  of  Oalifomia  .  .  .  bj  S. 
S.  Holdeo.   Vol.  1,  1887.   8  +  812  p.   11.  4to.  Sacramento,  1887. 

TtoDD  (D.  F.)  [Leetttie  on]  the  .Lick  observatoiy.  Sc.  Am.,  66  :  78. 
M6s9  obMCvaiotj  (Ougrte). 

!>■  Ball  (L.)  [Report  for  1886.]  Yrtywbr.  d.  attron.  Oesellscb.,  22 :  126. 
Uf  ht.  Seet  ote>,  Berth ;  Sky-glows ;  Spectrum  analysis. 

BsLL  (Ik)  Absolute  wave-length  of  light  Am.  j.  sc.,  188 :  167-188. 

MiOBBLSOV  (A.  A.)  Velocity  of  light  in  air  and  refracting  media.  Sc.  Am. 
sup.  9881. 

HiOBKLsoH  (A.  A.)  ft  MoBLVY  (E.  W.)  Belative  motion  of  the  earth  and  tlw 
luminiferous  wther.  Am.  J.  sc.,  184  :  888-846. 

■  Method  of  making  the  wave-length  of  sodium  light  the  actual  and  poe- 
tical standard  of  length.   Ihid. ,  427-480. 

Xdwvipool  obMnmtoiy. 

[Report  for  1886.]  Month,  not,  47 :  166. 
Iionvain  obMrvnloiy  (Terby's). 

Pavwkls  (C.)  L'obaerratmre  particulier  de  M.  P.  Terby  k  Louvain.  OielM 
terre,  8:  18-16. 
Ziunar  theory. 

AiBT(G.  B.)  Numerical  lunar  theoiy.  10-1-178  p.  4to.  London,  1886.  (15«.) 
iter,  by  R[adaul  (R.)  Biill.ast(on.,4:  flS-OS.  0l»i7.,10:  »S,sn. 

0h8ry.,10:  175. 

Colbert  (E.)    Motion  of  the  lunar  apsides.    Sid.  mess.,  6  :  49,  82. 

GLA.ISHER  (J.  "W.  L.)  Address  ...  on  presenting  the  gold  medal  of  the  [royal 
astronomical]  society  to  G.  W.  Hill.    Month,  not.,  47  :  20:i,  220. 

Hall  (A.)  Note  on  Mr.  Stockwell's  "Analytical  determination  of  tlie  inequali- 
ties in  the  motion  of  the  muon  arising  from  the  oblateness  of  the  earth." 
Astron.  jour.,  7  :  41. 

Nbison  (£.)  On  G.  W.  Hill's  paper  on  Delaunay's  method.  Month,  not,  47: 
61^ 
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Lttnar  theory — Coniintted. 

Badau  ( U  )    ]{enmrques  complemeataires  relatives  4 1ft  theorie  de  la  lune.  Bull. 

astn>n.,  4  :  383 

Stockwell  (i).  N.)  Inequalities  in  the  mron's  motion  produced  by  the  oblute* 
ne&s  of  the  earth.    Astron.  jour.,  7  :  4,  17,  25,  85. 

— — ~  Certain  inequalities  in  the  moon's  motion  arising  from  the  action  of  the 
pUnett.   IbUL,  105,  118. 

— —  Inequalities  of  long  period  in  tlM  ntoon^  motion  arising  from  the  nciion 
of  Venus.   /Md.,  145-160. 

8T01IK  (£.  J.)  Oheerrntions  of  the  noon  nude  nt  the  Bedeliflb  obeervatory, 
1886|  end  comparison  of  the  resalts  with  the  tabular  places  from  Hansen's 
lunar  tables.   Month,  not,  47 :  79-8S. 

Lwd  ob— irntoiy. 

[Report  for  1886.]   Vrtljschr.  d.  astron.  Oesellsch.,  22 :  127. 

Luther  (Eduard)  [1810-1887]. 

Frakz  (J.)    Todes-Anzeii^c.    Astron.  Nachr.,  118 :  81. 
Lyme  Regis  observatory  (Peek's). 

[Report  for  188f5.]    Month,  not.,  47  :  160. 
MoConniok  observatory. 

Beport  of  the  director  ...  for  the  year  ending  June  1, 1887.  4  p.  4u>.   [n.  p., 

n.  d.] 

lforaafi«ld  obaervatory  (Noble's). 

NoBLi  (W.)  Latitude  and  longitude  of  Maresfield  observatory.  Month,  not, 
48  :  67. 

Mars. 

Louse  (J.  ii.)    [Observations  1886,  Apr.  28,  26.]    Month,  not.,  47  :  iW. 

Marth  (A.)    Kphemeris  for  physical  observations  of  Mars.   /6m^.,  48:  78^. 

Also,  He|)rint. 

Meunier  (8.)  Recent  phenomena  on  the  surface  of  Mars.  il.  He.  Am.  sup. 
9384.    Also:  I'op.  sc.  month.,  31  :  o32-o34. 

PoRKTZKi  (P.)    Mars-opposition  im  Jahre  1877  beobachtet  .  .  .  zu  Kasan. 
Astron.  Nacbr.,  116  :  241-246. 
Same.    1879.    Ibid.,  .369. 
— —  Same.    1886.    Ibid.,  187. 
Mara  (Satellites  of). 

Morrison  (J.)  Ephemeride«  of  the  satellite'  of  Mar«  during  the  oppositions  of 
1888  and  1890.    ^lunth.  tioi..  47  :  439-441*. 

MeohanicB  (Celestial).  also,  Gravitation;  Lunar  theory;  Orbits;  Perturba^ 

tiona ;  Planets. 

Bruhks  (H.)  iiher  die  integrale  des  Vielkorper-Problems.  Ber.  u.  d.  Ter- 
handl.  d.  k.  sich.  Gesellsch.  d.  Wiisenscb.  su  Leips.  Math.-phvs.  CI.,  98 : 
1,65. 

CALtAKOBSAV  (O.)  Sur  Ic  calcul  des  integnjes  .  .  .   Bull,  astmn.,  4 :  102. 
Hail  (A.)  Special  case  of  the  Laplace  coettcients  ft?.   Ann.  math.,  6 :  Ull. 
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IteehaBios  (Oelwtial)— OmemtMij: 

Hill  (G.  W.)   Coplanar  motion  of  two  planets,  one  having  a  aero  maM.  Ann. 
math.,  8  :  66-78.    Also, 'RepTint. 

■'  -  '       Differential  equations  with  periodic  integrals.    Ann.  math.,  3:  14i>-l-!>o. 

JouKovsKY  (N.  E. )    [Sur  le  mouvement  d'un  corps  solide  qui  a  des  lacunes 
remplies  par  un  liquide  homogdne.]    8vo.    St.  Petersbourg,  1885. 
Rmr. :  Bull,  astron.,  4 :  4S8. 

Laxqx  (L.)   Die  geschichtliohe  Entwickelung  dea  Bewegungsb^j^riffeit.  10 
141  p.  8vo.   Leipzig,  1888. 

Jtar.bgr8Mlli0r<B.)  VrlUidtt.d.attno.G«MlIaolL.tt:  lOMBt. 

 t^ber  das  Bahantrngsgesets.  Ber.  o.  d.  VeiliaBdl.  d.  k.  lioba  Qaiellteb. 

d.  WiMemch.  »i  Laipciff.  JCafb.-pb7a.  Kl.,  1886  :  888-861. 
jB«r.li]r8MliR«r(H.)  VilQMhr.d.aalna.OatallMlintt:  S9a-Hi. 
TisaxiuKP  (F.)  Note  inr  un  ^mrngp  de  la  **  Xtouiique  ofleite."  Bull,  aation., 
4  :  467-462. 

H«lbowB«  obMrvatoffj. 

Report  (22Dd)  of  the  board  of  vicitors  .  .  .  with  the  annual  report  of  Uia  govern* 
ment  astronomer.   12  p.  4to.  Melbourne,  [1887.] 

Meteors.    See,  also,  Comets  and  meteors. 

DsNKiNo  (W.  F.)  Oeiarmination  of  meteor-paths  and  ladianti.  Obsrj.,  10: 

358. 

[HiRN  ( — )]    Explosion  of  meteorites.    Ahstr.:  Nature,  35  :  303. 
KiRKWOOD  (D.)    Relation  of  aerolites  to  shooting  stars.    Sid.  mess.,  6  :  248. 
Klkibxe  (J.)    Les  ^toiles  fllantes  et  la  temperature.    Ciel  et  terre,  7  :  661-670. 
Laorahob  (B.)   L'origine  des  mSt^rites.  /^mL,  8:  81-82. 

LocKTBR  (J.  N.)   Researobea  on  the.speetra  of  meteorittf.  Proe.  ?oj.  aatioa. 

soc.,43:  117-166. 

— —  Reche^ches  sur  lea  m6t6ozi(ei.  Conclusions  g4n6rales.  Compt  Bend., 

106:  997-1001. 

MoNCK  (W.  H.  S.)  Meteors  and  meteorites.  J.  LWeip.  astion.  see.,  6 :  110, 

140. 

Pbimz  (  W.)   L'origine  des  m^t^rites.   Ciel  et  terre,  8 :  188-187. 

IffBtoon  (Observations  of). 

DKMHiiro  (W.  F.)  Meteors  witb  curved  paths.  Month,  not.,  47 :  119 
— ^  [Observations  of  April  meteois.]  Nature,  86 :  -606. 

 The  meteor  of  May  8, 1887.  JMtf.,  86  :  68. 

 August  meteors  of  1887.  /fticL,  407. 

'      October  meteor  shower  of  1887.  /Ml,  87 :  69. 

 Meteor  notes.   Obsry.,  10  :  66, 102,  129, 169,  188,  227,  265,  299, 318, 8>1, 

884, 417. 

  [ObservBlions  1886,  Nov.  17— Jan.  26.]  Sid.  mess.,  6 :  160. 

 [Observations  1887,*  Mar.  18-^ul7  81.]  lUi,,  287. 

 Beoent  showers  [1887,  Aug.  6— Oct.  21.]  IHL^  866 
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Meteora  (ObservHtions  of )— Cbnftnu«(f. 

Dkknino  (W.  F.)  &  others.    [Observations  during  Jan.,  Feb.,  and  Mar.,  1887.] 

J.  Liverp.  soc.,  5:  193-196. 

  [UbservHtions  1887,  Apr.  5.]    Ibid.,  228. 

HA.T.L  (A.)    [Observations  of]  the  Perseids,  1887.    Astron.  jour.,  7  :  126. 
Hopkins  (B.  J.)    Note  on  an  erratic  meteor.    Month,  not.,  47  :  78. 
K»K  (E.  B.)    [Two  meteors  1887,  Jan.  18.]    Obsry.,  10:  107. 

Laschober  (F.)   SternschnupfWDflUle  am  10.  uad  11.  Aug.,  188&  Aatron. 

IJnchr.,  118  :  83-40. 

I  Beobacbtung  der  StemachnuppenfiUle  am  10.  und  11.  Aug.,  1887.  Ihid., 

39. 

Ranyard  (A.  C.)  Evidence  with  respect  to  the  form  of  the  area  in  the  heavens 
from  which  the  meteors  of  Nov.  27, 1885,  appeared  to  radiate.  Month,  not., 
47:  69-78. 

Bemarkable  (A)  meteor.    Nature,  86 :  98. 

M«iidoii  obsanratory. 

jAirnsH  (J.)  Note  sur  les  trarnuz  rfoentt  exteutfa  i  robMrTatoired«.Mettdoii. 
Compt.  Aend.,  106 :  825-828. 

MUan  obMivatoijr. 

ScHiAFABKLLi  (O.  V.)  [Repoit  for  1886.]  VrtQtolir.  d.  ailxon.  GcMlboh.,  2S: 
187-181. 

MoBTOpos  ob— rratory  (von  Lade**). 

Wolf  (M.)  Privatsternwarte  Monrepos  bet  Oeiaenheim.  1  pi.  Sirius,  20: 
217. 

Moon.    Sre,  also,  Eclipse  of  the  moon  ;  Lunar  theory. 

£LOiCK  (T.  6.)   The  moon  surveyed  in  common  telescopes.   J.  Li?erp.  astron. 

80C.,  5:  18,  124,  loo,  179,  212. 

  S«  leno^raphical  notes.    Obsry.,  10  :  67,  100,  127,  167,  187,  226,  268,  298, 

816,  3o4,  386,  419. 

Eloxr  (T.  G.)  &  others.  [Observatiom  of  lunar  objects  1886-87.]  J.  Liverp. 
astron.  soc.,  6:  16,  60,  116,  221. 

F[lammabiom]  (C.)  Grande  vallee  des  Alpes  lunaires.  il.  L 'Astron.,  6 :  448- 
468. 

Gaudibbet  (C.  M.)  Carte  g^nSrale  de  la  lune  dress^  sous  la  direction  de  C. 
Tlammarion.  Paris,  1887.  (7  fr.) 

HovziAV  (J.  0.)  [Influence  da  la  lune  aur  let  6l6ineiiti  m^teorologiques.]  Ciel 
•t tern, 8:  869-876. 

Xoirox  (W.  H.  S.)  Bftct  of  ttmatria]  hmt  on  the  noon.  J.  Liveip.  astion. 
.  ioc,6:  68. 

Moon  (The)  and  the  weather.  Xng.  mee.,  46 :  187. 

Spitalbr  (R.)  Mondphotographie.  Siifna,  80:  76, 101. 

'Williams  (A.  S.)  Aeoount  of  ftiither  obeervstloiia  of  the  loaar  oMtar  Flalo. 
Obeiy.,  10  :  60,846-861. 
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WOf lllOn  OllMliBUllJP. 

Publications  of  the  Morrison  observatory,  Glasgow,  Missouri.  No.  1  ...  by 
Oarr  Waller  PritoheU.  1886.  7  +  H 1  p.,  G  pi.  4to.   Lynn,  1887. 

Manich  observatory. 

Sbxlioxb  (H.)  [Report  for  1886.J  Yrt^schr.  d.  astroo.  Ge^elUch.,  22:  181- 
186. 

Vatal  obMrvatory. 

Report  of  the  superintendent,  1886.   26  p.    4to.    [n  p.,  1887.] 
llATisatton.   SeCf  aUoy  Astronomy  (Spherical  and  practical);  Sextant. 

Oaxllau  (T.)  Instrument  servant  k  la  determination  de  la  position  du  navire 
par  deux  rcldvements  d'un  meme  point  et  rintcrvalles,  et  des  problAmes  qui 

s'y  rHttachent.    il.    Rev.  d.  obsrio.,  2:  138-41. 

Xypes  de  calculs  nnutiquet.  Navigation  par  I'estiine  et  navigation  astrononiique. 
fol.    Paris,  1887.  (M.  6.50.) 

NabalSB.    See,  also,  Nova  Andromedae. 

fiioouRDAN  (G.)    N^buleuses  nouvelles  decouvertes  &  Pobtervatoire  de  Paris. 

Compt.  Rend.,  105:  926,  1116. 

DsEYER  (J.  L.  £.)  Some  ncbulte  hitherto  suspected  of  variability  or  proper 
motion.    Month,  not.,  47  :  412-421. 

YOK  Ekoeluardt  (B.)  Relative  £.  B.  des  Nebels  G.  C.  3258  gegen  einen  be> 
nachbarten  Stem  11.  Grosse.    Astron.  Nachr.,  117:  278. 

Habbinoton  (M.  W.)    Structure  of  13  M.  Herculis.    il.    Astron.  jour.,  7  :  156. 

Inoall  (H.)    Notes  on  nebulae,    il.    Eng.  mec,  46:  318. 

JoHKSOK  (R.  C.)    Photogrnphy  and  42  M.    Obsry.,  10:  99. 

Leavenwobth  (F.  p.)    [Notes  on  nebula}.]    Sid.  mess.,  tJ :  293. 

Lynn  (W.  T.)    First  discovery  of  the  i^reat  nebulu  in  Orion.    Obsry.,  10:  2o'J. 

MiLLOsEVicH  (E.)  &  Barnard  (E.  E.)    Ober  Nr.  14  und  15  do«  iSwifi'scben 

Nebt^lcfttalogs  Nr.  6.    Aatrc»n.  Nachr,  118:  173. 

MoucuEZ  (E.)  Photogruphie  do  111  nebuleuse  1180  du  ciitaloajuo  ^otieral  d'Her- 
schel  par  MM.  Paul  et  Prosper  Uenry.    Compt.  Rend  ,  1U4  :  3'j4. 

MULLER  (F.)    [Errata  in  Swift's  catalogue  no.  5.]    Sid.  iness.,  0  : 

■  Corrections  to  catalogue  no.  6  of  new  nebulae  discovered  at  the  Warner 
observatory.    Ibid.,  323 

  [Method  of  observing  nebulse  at  the  McCormick  observutury.j  Jbid.t 

361. 

Roberts  (I.)  Photographs  of  nebulae  in  Orion  and  in  the  Pleiades.  Montb. 
not.,  47 :  89-91. 

Photographs  of  the  nebula)  o7  M.  Lyrae,  27  M.  Vulpecuiso,  the  cluster  IS 
M.  fltreulit,  and  of  start  in  Cygnus.   /M^,  48  :  29-81. 

Spitalxb  (R.)   t^berden  Ringnebel  in  der  Leyer.    Astron.  Nachr.,  117:  261. 

Stkuvb  (O.)  La  nebuleuse  pres  de  e  Orionis.  1  pi.  Bull.  d.  I'ucad.  imp.  d.  sc. 
d.  St.  P«tenb.,  81 :  640-M4. 

Qwm  (L.)  Catalogue  no.  6  of  nebulss  discoverwl  at  tbe  Wan»«r  obtervatoiy. 
AitroB.  NMshr.,  117:  217-322. 


Digitized  bv  Google 


BIBLIOGRAPHY  OF  ASTRONOMY:  1887. 


39 


Vabidar  liypolhMla.  Am,  olio,  ConnogoAy. 

liiuKLOW  (F.  H.)  The  phenomena  of  cooling  envelopes.  Sid.  mess.,  6  :  170- 
176. 

Kx&z  (F.)  Weitere  Aiubildung  der  Laplafit'Mhen  NebulArbypoUi^.  S.  Aiu- 
gabe  der  Briiiii«n»fsn  tn  SstM  «at  d«r  Phyiik  und  der  MeohMilk  det 
Hfmmeb.'*  16 +  884  p.  8to.  Leipsig,  ISM.  (M.  12.) 

I  ■  Itber  die  Bntetebnng  der  Kdiper  velohe  eieli  um  die  Sonne  bewegen. 
Auch  lb  Naobtzeg  so,  "  Weitere  Ausbildung  der  Le|d«oe'«cben  Nebuler- 
hypotlMie.  8  + 79  p.  8to.  Leipsig,  1887.  (M.  1.80.) 

—  Beitmg  nr  Kebnlerhypotheie.  Sirine,  90  :  266. 

Hfptna*  (flatellite  of). 

LOBSS  (J.  a.)  [ObMnmtioiM  1866»  Dec.  2—1886,  Not.  4.]  Month,  not.,  47 : 
497. 

FsftBomr  (J.)  [Obeenrntiont  1886,  Not.  22—1887,  Jen.  28.]  Bull,  eetron.  4 : 
S41. 

VMi(6bAtal  obMTvatoiy. 

Bapport  dn  direelear  .  .  .  1886.  27  +  28  + 12  p.   12nio.   Lode,  1887. 

Vtot  obMimtorj. 

▲nnalee  de  I'obierrfttoire  de  Niee,  pabli4ee  mim  lee  mupicei  du  Bareea  dee  loogi- 
tndet,  per  f  J.]  Fenotin.    Tome  II.   [481]  p.,  7  pi.  4to.   Peril,  1887. 

(M.  26.) 

Fatb  (H.)  Note  ear  lei  jnemieis  ttwvix.  de  I'obienretoire  de  Niee.  Oompt. 

B«nd.,  106:  7-10. 
.— [Inanguretion  de  I'obeervetoife  de  Nice.]  /Mil.,  780-784. 
VoTA  AndroflMdM  iMtral»,  IflSS. 

Ball  (B.  S.)   [Obeervationi  for  perelles.]   Froc.  roy.  Irieh  ecad.,  2.  •.  4 :  641. 

COPBLAW  (  R.)  On  Hertwig's  Nova  Andromed*.  [Complete  aeriee  of  obeerra- 
tlone.]  Ifontb.  not,  47 :  49-61. 

Frahz  (J.)  [Farallaxenbeitimmttng.]  Attron.  Naehr.,  118 :  128. 

Htetatlon. 

FoLix  (F.)  Nutation  diome  da  globe  terreetre.  Oompt.  Rend.,  104, 86-88. 

■  Fraktiacber  Beweie  der  tiglioben  Nutetion.    Artron.  Nachr.,  116 :  118. 

 tjfber  dnige  In  d«i  Fetert'echen  Fonneln  unberCtekilobtigte  Olieder  der 

JahrUchen  Notation.  Ibid.,  HI. 

 StAndliche  Nutation  der  Brdkruite.  Vrtljschr.  d.  attron.  GeMlIseb.,  22 : 

820^. 

LAOBAHon  (0.).  Nutation  dinme.  Ciel  et  tenre,  7  :  489-494 

ObleoaTM.  Sw,  aieo,  Olaie  (Optical);  Teleioopei. 

Orvbb  (H.)  St  othtrt.  [Tranaforming  an  ordinaiy  oljeet-glaai  into  a  pboto- 
gxapbicolijeetiye:]  Obery.,  10:  268-266. 

Hoen  (O.)  FemrobrobJeetlTe.  Ztscbr.  f.  Instnnknd.,  7  :  226-288,  808-828. 

FioKBUiro  (B.  0.)  New  form  of  oonstmciion  of  ol^eet^laieee  intended  for 
•teller  photography.  Nature,  86  :  662. 

Tatlob  (J.  T.)  Fhotographic  lensee.  Bng.  mec,  44 :  496,  617 
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Observations  (Errors  of).    See,  also,  Latitude ;  Transit  observations. 

BsBTBAKD  (J.)  SttT  line  loi  tingulttee  de  probability  des  errean.  Ooin|it.  Keod., 

105:  779. 

—  Th6')rdme  relatif  auz  erreuts  d'ob-servation.   Jbid.,  1043. 

Sur  ce  qu'oa  nomme  le  poids  et  la  prfoision  d'une  obaervation.  /ftarf., 

1099-1102. 

—  Sur  1ft  loi  des  erreurs  d'obser.vation.    Ibid.f  1U7. 
 Sur  les  ^preuves  r^p^t^es.   IbUL,  1201. 

Hall  (A.)   Rojcction  of  difoordantobaeirationt.  Sid. meH.,  6 :  297-801.  Ai^: 
Ohaiy.,  10:  414-417 

Lkhmank-FilhIs  fli.)    lJ\wr  abnorme  Fehlervertheilunrf  und  Verwerfuog 
zweifelhafter  Beobachtungea.    Astron.  Nadir.,  117  :  121-132. 

Stabthaork  (K.  )  Zur  zweiten  Grondaanahme  der  Fehlertheorie  von  Laplace. 
Astron.  Nachr.,  118:  27.  . 

ObsemitoilM. 

Labtoastsb  (A.)  Liste  g^ntoile  dee  olMervatoriet  et  des  astronometi,  des  9oci4tM 
et  det  revuet  Mtronomiquet.  2.  ed.   lU  p.   12mo.   Braxelles,  1887. 

LOBWT  (M.)  Bapport  sur  l«s  obseryatoires  de  Pvovinoe.  88  p.  8vo.  Ptro. 
1887. 

O'QytXIm  obMrvatoiy. 

Beobachtungen  augestellt  am  astrophjaikalischen  Observatorium  in  O  Gyalla. 
Hng.  von  V,  von  Konkoly.  Bd.  8.  TheiL  1.  Beobaohtongea  vom  Jabre 
1888.  68  p.  4to.  Hftlle,1887.  (M.  8.50.) 

 Same.  Then2.  5 +  41  p.  4to.   Halle,  1887.  (M.  4.J 

voir  KovKOLT  (N.)  Mittheilongen  der  Stemwarte  sa  0*G7alUL  Sirins,  20: 
166, 169. 

 [Report  Ibr  1886.]  Trtljiohr.  d.  aition.  Geiellicli.,  22 :  186-188. 

▼on  Oppolaer  (Theodor)  [1841-1886]. 

LoKWY  (M.)  Notice  sur  la  vie  et  les  travauz  de  M.  Oppolzer.  Bull,  a^tron . 
4:  42-48. 

[Obituary  discourse,  Vienna  academy  i  with  bibliography.]   Obsry.,  10:  900- 

313.* 

Pasquikr  (E.)    [Biogmphioal  notice.]    Ciel  et  terre,  7  :  54*>-549. 

8CHRAM  (R.)  [Biop;n\phicul  notice,  with  bibliography  and  portrait.]  Vrtlj'*<  lir- 
d.  astron.  Gesellsch..  22:  117-208,  266. 

TissKRAND  (F.)  Notice  sur  les  travaux  de  M.  Cppolzer.  Compt.  Rend.,  104: 
108. 

Wkiss  (E.)    Nekrolog  uber  Theodor  von  Oppolzer.    Astron.  Nachr.,  UtJr  9* 
Orbits. 

Andoykr  (H.)  Remarques  8ur  les  Equations  diflTSrenticHos  que  Ton  rencontre 
dans  la  theorie  des  orbite*  intormediares.    Bull,  astron.,  4  :  177-183. 

GTLDfeN  (H.)  Determination  of  the  radius  vector  in  the  absolute  orbit  of  tb« 
planets.    Month,  not.,  47  :  228-244. 
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Orbita — Ooniimted. 

Herz  (^J.)    Geschichtc  der  Bahnbe-stimmung  von  Planeten  und  Cornolen.  I 
Thoil.    Die  Theorien  des  Alterthums.    8vo.    Leipzig,  1887.  (M.  6.) 

(W.)  Bestimmung  der  luittleron  Anomulie  in  £Uip«en  und  Hy- 
pericin duran  Bxoentridtftt  der  Binhelt  aehr  nahe  kommt  Astron.  Kachr. , 
118:  165.172. 

Badau  (R.)   Oftleul  d'uM  orbtte  pmbolique.  Bull.  Mtron.,  4 :  40IM22. 

foturalM  dlffifirentiellefi  pour  la  ▼ariation  dM  AUmenta  d'une  orbila. 
Oompt  Bmd.,  106 :  482-486. 

I    Caliml  approxlmatif  d'una  oiblta  paiabolique.  lUd.,  467-460. 

Bush  (H.  O.)  Tho  tnie  doetrine  of  orbiti :  aa  original  treatiM  on  central  foroM. 
7  + 188  p.  Sto.  Lancaster,  Pa.,  1887. 

Smaxu  (O.  M.)  Method  of  oomputing  an  orUt  flom  tbiae  obMrvatiooi.  At- 
tron.  jour.,  7 :  140-144, 168-166. 

e 

Onrell  Fvk  obitrvstorj  (Tomltne's). 

[Report  for  1886.]    Month,  not.,  47 :  161. 

Oxford  university  observatory. 
[Report  for  1886.]   /6i<^.,  166. 

Patormo  observatory. 

Pubblicazioni  del  real  oBserratorio  di  Palermo.    Ann!  1888-86,  voU  8.   G.  Cao* 

c&atore,  direttore.   420  p.   4to.    Palermo,  1887. 

Gaccxatou  (6.)   [Report  for  18e6.J  Yrtyschr.  d.  astnm.  QeieUioli.,  22 :  188- 

140. 

Parallax  (Solar).    See,  aUo,  Venus  (Transit  of). 

Caui^s  (L.)  Vftletirdela  parallaxe  du  soleil  deduite  dea  observations  des  mis- 
sions bresilicnnes,  a  I'occasion  du  passage  de  Y^nus  aur  le  soleil  en  1862. 

Compt.  Rend.,  105:  1235-1287. 

Ubbkcht  (J.  A.)  Sur  une  nouvelle  methode  permettaiU  de  determiner  la  paral- 
laze  du  soleil  k  I'aide  de  I 'observation  photographique  du  passage  de  Venus. 
JHd.,104t  660-668 

Parallax  (Stellar).    6e<?,  also,  Nova  Andromodse. 

BB  Ball  (L.)  Determination  de  la  parallaxe  relative  de  I'Stoile  principale  du 
couple  optique  -  loKi  A  B.    38  p.    4to.    Bruxelles,  1887.  (M.  2.) 

Hall  (A.)    Parallax  of  a  Tauri.    Astron.  jour.,  7  :  89. 

KCmmkll  (C.  H.)  Can  the  parallax  of  the  fixed  stars  be  made  perceptible? 
Astron.  Nachr.,  117:  247. 

Laobanok  (C.)  M6thode  pour  la  determination  des  parallaxes  par  des  observa- 
tions continues. 

Sm.:  del  et  lene»T:  MfT. 

Lamp  (£  )   Parallax  ron  Smi  (P.  M.  2164).   Astron.  Nacbr.,  117  :  861-880. 

Pbitcbabd  (C.)  Application  of  photography  to  the  determination  of  stellar 
parallax  [of  61  Cygni].   Month,  not,  47  :  87-80. 

Paiallaz  off  61^  and  61*  Cygni  as  obtained  by  Ibe  aid  of  photography. 
/fticl.,444. 
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i 

Faiallax  (^^tella^) — Continued. 

PftiTcuARD  (C.)   Further  reiearcbei  on  stellur  pmaUAz  by  ih«  photo|^pbic 

method.    Ibid.,  48:  27.  ' 

I  Nature  of  the  photographic  stnr-diiks,  and  the  removal  ut  a  difleolty  in 
measnrements  for  parallax.   Abstr. .  Nature,  86 :  523. 

lUvTARD  (A.  C.)  Photogmpby  and  the  detennination  of  atollAr  pacallas. 

Obsry.,  10;  167. 

Paito— iicole  mflitalra. 

BiQOVBBAir  (O.)  Hiitoire  dei  obsenraioiNt  do  Tteoto  militaivt.  Bull,  astroo., 
4:  497. 

Paris— 8oci4M  aatrmiomlqQa  de  France.  See  Soci^ 

Paris  observatory.    See,  also^  Photographic  congrese. 

Annales  do  TobservHtoiro  de  Paris  publi(>os  sous  la  direction  de  £S.  A.  B.J  Moo- 
cbez.    Observations  1882.    1032  p.    4to.    Paris,  1887. 

Catalogue  de  Tobsorvatoire  de  Paris,    ^toiles  observ6e3  nus  instruments  merid-  i 
iens  de  1837  &  1881.   Tome  1.   oi"  &  6i».   7  +  112  +  295  p.   4U>.  Pans, 
1887. 

  Same.    Positions  observees  des  etoiles.    1887-1881.    Tome  1.    o*  A  6*. 

22 -f  336  p.    4to.    Paris,  1887. 

Lo£WY  (M.)  &  others,  £)tude  de  la  flexion  horizontale  de  la  lunette  du  cercl« 
m^idien  BiMhodldidni  de  I'obMnratoirt  de  Parit.  Oompt  Bend.,  104: 
164-160.  , 

Pearson  {Rev.  James)  [lhliD-1886]. 

For  Biography,  eee  J.  Liverp.  ostron.  loc.,  6 :  26.   AUo:  Month,  not.,  47 :  139. 
Pandalnm. 

Tov  BBBBUB-PAtOBwm  (B.)  Hhw  das  ZoUner'scbe  Hoiisontalpendel  vai 
neue  Tennehe  nit  denuelben.  2S  p.  8to.  [n.  p.,  n.  d.] 

Venoch  die  Terinderungen  der  Horisontalebene  mit  HQlfe  eines  Zdll* 
ner'schen  Horiiontalpaidek  pbotognphuch  su  regittriren.  Aation.  Nacbr., 

118:  10-lG. 

VooEL  (H.  C.)  Isolircnde  Wirkung Tencbiedener  Sabttanxen  gegen  ttnUendt 
Wanne.  JHd.^  98-104. 

Pmoiud  aqiuitlon. 

Chubtix  (W.  H.  M.  )   Description  of  the  personal  equation  machine  of  the  xojil 

obserratory,  Greenwich,  il.  Month.'  not,  48 :  1-4. 
HiLFixxB  (J.)  tJber  eine  pendnlicbe  Gleicbnng  bei  DurehgangsbeobachtQH' 

gen.  Astron.  Nacbr.,  118:  0^104. 
BKELxeKR  (H.)  t^r  den  Einfluas  dioptriscber  Fehler  des  Auges  aaf  das  Berol- 

tat  astronomiscber  Hessungen.    Abhandl.  d.  math.>pbys.  CI.  d.  k.  baycr. 

Akad.  d.  Wisaensch.  Mdncben,  15  :  666-704,  1886. 
TVEHBH  (H.  H.)   Besults  obtained  with  the  personal  equation  machine  at  the 

royal  observatory,  Greenwich.   Month,  not.,  48 :  4-18. 
DfMMMd.*  ObM3r.tl0:  4M. 
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P^rturbatloiiB.   Sm,  alto,  Mechanies  (Celettitti). 

Baillavd  (B.)  Sur  le  caloul  det  fonctiont  K</  de  M.  TisMmnd.  Bull,  astron., 
4:  98. 

Gehtz  (J.)   Allgemeine  Methode  7.ur  Berechnung  der  spcciellen  Elementenstdr- 
ungen  in  Bahnen  von  beliebiger  Excentricitiit. 

Anzeiger  der  Wiener  Akademie  18«7,  Nr.  19.   Also,  nbstr..  AsJron.  Nacbr.,  117:  Ml. 

HsBZ  (^.)   Notiz  2ur  Stdrungsrechung.   Astrob.  Nachx.i  118:  118. 

pti0tosi«pblo  oongiMS,  Fiirit,  1887. 

Congrfis  Mtrophotogmphique  internstioiwl  tenu  4  PobMnratoire  de  Parit  pour  le 
lev<  de  la  oarte  du  ciel,  avril,  1887.  8  + 106  p.  4to.  ParU,  1887. 

FiiAMMABXOV  (C.)   Le  oongrSt  aatronomique  pour  la  photograph  ie  du  eiel. 
I«*A8troii.,e:  161-169. 

Kkobkl  (E.  B.)  a  other§»   [Report  to  Royal  astronomical  society  on  the  Paris 
congress.]    Obsry.,  10:  310^18. 

MoncHKZ  (£.)    La  photographie  asitronumique  a  I'observatoire  de  Paris  et  la 
carte  du  ciel.  II.  Ann.  de  bur.  d.  long.,  1887  :  765-842. 

[Report  of  the  proceedings  of  the  Paris  congress.]   Bull,  astrun.,  4:  120-134. 
AUo:  Nature,  85:  584;  86  :  7,  54. 

[Reeolutionf  adopted.]   Astron.  Kaebr.,  116  :  888.  AUo:  Obsry.,  10:  190? 

[Summary  of  resolutions  and  pbotograph  of  membei*  of  the  congr^s  ]   Sc.  Am. 
map.  9621. 

Z.  (K.)  Beicbldsse  der  astronomisob-photographiscben  Versammlung  in  Paris 
und  deren  Polgen.  Sirius,  20:  281-285. 

Pliotosrapliy  (Astronomical).  8ee,aUo,  Aberration  (Constant  of);  Nebulia;  Ob> 
jeetiTes;  Pbotograpbic  oongrets;  Pbotograpby  (Stellar);  Spectra  (Stellar); 
Speotrotoope. 

Abvxt  (W.  de  W.)    Atmospheric  transmission  of  visual  and  pbotographically 
■ative  light.   Month,  not.,  47  :  260-265. 

Gill  (D.)   The  applications  of  photography  in  astronomy.   Obsry.,  10:  267, 
288.    AUo,  trans.:  Bull,  astron.,  4 :  361-380. 
LeoUire  before  Royal  Inntitute,  1887,  June  3. 

▼OH  GoTHARD  (E.)    liber  Himme1s*und  Spectral-Photograpbie.   Yrtljschr.  d. 

astron.  Gesellsch.,  22:  3:10-341. 

▼OK  KoNKOLY  (E.)    Prftktische  Anlcitung  zur  Hinimclsphftographie  nebst 
einer  Anleitung  zur  Spectralphoto^raphie.    8vo.    Uallc,  iss'.'.      (51.  12.) 

M.  (L.)    Ligeiro  historico  dn  phottt^jraphia  celeste.    Kev.  <1.  <)b>riu.,  2:  87-92. 

MoucHEZ  (E.)    La  photograpliic  astronomique  k  I'observatoire  do  Paris  et  la 

carte  du  ciel.    il.    Ann.  de  bur.  d.  hma;.  1887:  75.>-842. 

Pbinz  (W.)    La  photographie  astronomique  par  les  petits  appareils.    il.  Ciel 

et  terre,  8:  201-208. 

PRITCHARD  (C.)    Remarks  on  gome  of  the  present  aspects  of  celestial  photog- 
raphy.   Month,  not.,  47  :  822-824. 

Bayet  (G.)    ^otes  sur  I'histoire  do  la  photographie  astronomique.    Bull,  as- 
tron.,  4:  165,  262,  307,  344,  449.   AUo,  Reprint.  (2  fr.) 
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Photography  (Astronomical) — Qmtinued. 

Roberts  (I.)    Photographic  search  for  the  minor  planet  buppho.   Month,  not., 

47:  265. 

Si'iTALER  (R.)    Mondphotographic.    Sirius,  20:  7.5,101. 
T.vYLOH  (J.  T.)    Photographic  lenses.    Eng.  niec,  44:  495,  517. 

V.M.KKTiNEK  (W.)    Entwicklung  der  Photogniphie  in  ihrer  Anweaduog  anf 

die  Astron<.>iiiio.    IG  p.    8vo.    [n.  p.,  1887.] 

YouNO  (C.  A.)    Astronomical  photography.    New  Princntnn  rev.,  8  :  3d4-d69. 
Also,abstr.:  Obsry.,  10:  239.    ALso,  abstr.:  Nature,  3(1 :  113. 

Photostmpliy  (StelUr).  See,  aUo,  ParalUx  (StelUr);  Spectra  (Stellar). 

Backhoubx  (T.  W.)  Bxamination  of  ttelkr  photographs  [with  a  sterooacope]. 
Ohwy.,  10:  198. 

Bahkabd  (B.  E.)  Beoeot  atollar  photography.  Sid.  niess.t  6 :  59-66. 

CEI8WICK  (G.  S.)    [Photographs  of  star  groups  taken  at  Greenwich  for  deter- 
mining distortion  of  the  plate.]   AMr,:  Obsry.,  10:  407. 

Driver  (J.  L.  B.)  BfTect     reftaedon  in  stellar,  photography.   Month,  not* 

47  :  421. 

BspiN  (T.  B.)  Stellar  photography:  the  Liverpool  astronomical  society's  re- 

,    search  .  .  .    Eng.  mec.,  44 :  475. 

Grubb  (H.)    Choice  of  instruments  for  stellar  photography.    Month,  not.,  47t 

809-822.    Aho,  abstr.:  Nature,  36:  523. 

Kkobkl  (E.  B.)    Examination  of  stellar  photographs  [with  a  stereoeot^]. 

Obsry.,  10:  231. 

MoucHEZ  (£.)    Pr^paratifs  d 'execution  de  la  carte  du  ciel.   Compt.  Kend.,  105: 
631. 

KoBKRTS  (I.)    Measurement  of  celestial  photogniplis.    Month,  not.,  48  :  81. 
RoGKK.s  (W.  A.)    Determination  of  the  coefficients  of  expansion  of  the  gla?; 

phites  used  for  stellar  photography  at  Cordoba  in  the  years  1872  to  1876,  and 

1880  to  1888.    Astron.  jour.,  7  :  128. 

ScuKiNER  (J.)  Einfluss  verschiedener  Expositionszeiten  auf  die  Exaktheit  pho- 
tographischer  Stemaafhahmen.  Astron.  Naehr.,  118:  168-156. 

WoLr  (M.)   Astrophotographisches  Qkular.   It.   Astron.  Kftchr.,  118:  79. 
Fhotometera. 

CoRKT'  (A.)  Siir  quelques  dispositifs  permettant  de  realiser  sans  polariser  1* 
luniiere  des  photometres  birefringents.    Bull,  astn^n.,  4  :  89-94. 

TON  GoTHARD  (E.)  Keilphotometcr  mit  Typendruck-Apparat  il.  Ztschr.  f. 
Instrmknd.,  7  :  347-349. 

Lanqley  (S.  p.),  Young  (C.  A.)  &  Pickering  (E.  C.)  Pritchard  s  wedge- 
photometer.  Mem.  Am.  acad.  arts  &  sc.,  11 :  801-324  (v.  11,  pt.  5,  no.  6). 
Alao,  Reprint. 

Spitta  (E.  J.)   Pritchard's  photometer.  Obsry.,  10:  889. 
Photometry. 

CxRASKi  (W.)  Photometrische  Uelligkeiten  von  58  Sternen.  Astron.  Nachr.^ 
116:  363. 
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Photometry — Continued. 

X»iNx>£MANN  (E.)   GroMenclMsen der  Bonner  DurohtQusterung.  Attroo.  l^achr., 

118:  126. 

ILiCHic  (J.)  Abhungigkeit  dcr  Helligkeit  der  Sterne  von  der  Pupillenotfnunic- 
10  p.    8vo.    Halle,  1887.  (M.  0.40.) 

Pickering  (E.  C.)  Magnitude  of  stars  employed  in  various  nautical  almanacs. 
Ann.  Harv.  coll.  obsry.,  18 :  1-18  (v.  18,  no.  1).    Also,  Reprint. 

■  Diftcussion  of  the  Uranometria  Oxoniensis.    Ann.  Harv.  coll.  ubsry.,  18: 

16-27  (v.  18,  no.  2).    Alw,  Reprint. 

■  ■Mill  Magnitudes  of  circumpolar  stars  determined  at  the  observatories  of  Mos- 
cow Mud  of  HarTAid  ooU^pe.  Attron.  Naehr.,  117 :  189. 

Bafauk  (A.)  I^ehtwM^iMl  einer  Anailil  von  Stammi  ant  dor  Bonner  Durch* 
muttening  and  aim  den  Xatalogen  rothor  Sterne  von  Sc^Jellerup  and  Bir- 
xningham.  16  p.  8vo.  Png,  1887.  (M.  1.20.) 

ScHBiiin  (7.)  Yeiglefchnng  der  GroaeenMigaben  der  sOdllchen  Durchmtuter- 
ung  nit  denen  anderer  (^teloge.  A«tron.  Neehr.,  116 :  81-94. 

Wolff  (T.)  Photometriselie  Arbeiten  fiber  die  Sterne  der  Bonner  Ihixchmus- 
tening.  Yrtljechr.  d.  aitron.  Geieilacb.,  22  :  866-886. 

PlMin  (Oiovanni)  [1781-1864]. 

RsALis  (S.)  Giovanni  Plana,  n6  k  Yoghen  le  8  novembre,  1781,  murt  k  Turin 
le  SOjanvier,  1864.   10  p.  4to.  Rome,  1887. 

Planets.    See,  aUo,  Gravitation  ;  Sulur  .>ygtera. 

Bkrberich  (A.)   Stonibedeckungen  durch  Planeten  im  Jahxe  1888.  Astron. 

Nachr.,  118:  Bl-W. 

Callakdreau  (O.)  Sur  la  th4orie  de  la  figure  des  planetes.  84  p.  4to. 
[Paris,  1887  ?] 

Ann.  d.  I'obs.  d.  PHris.    Mtm.  19,  E.   AUo,  abstr.:  Compt.  Rend.,  KH  :  IW^l. 
■■  Recherches  sur  la  theorie  de  la  figure  des  plaiietefi;  etude  speciale  des 

grosses  plandtei.   Abgir. :  Compt.  Rend.,  105 :  1171-1178. 

Darwin  (G.  H.)  Figures  of  equilibrium  of  rotating  masses  of  fluid.  Proc.  roy. 
■oc,  42  :  859.   AUo,  abstr,:  Ball,  attron.,  4:  524-526. 

OteioNT  (P.)  Comment  on  pdee  lee  mondes.  il.  L'Aitzon.,  6  :  81-92,  866- 
878. 

Hamt  (M.)  Ihode  sur  la  figure  dee  ooxpe  cfleetee.  Paria,  1887. 

HoRCX  (W.  H.  8.)  Perioda  of  the  planets  and  aatellitee.   Obsry.,  10:  822, 425. 

SsBLtoxR  (H.)  Znr  tbeorie  der  Beleuditung  der  grossra  Planeten  insbeiondere 
dee  Saturn.  Abbandl.  d.  math.-phya.  CI.  d.  k.  bayer.  Akad.  d.  Wiaseniob. 
Hfineben,.16:  406-516. 

ZiKon  (C.  Y.)  Periods  of  the  planets*  Obsiy.,  10  :  891-895. 

Planets  (Intni-Mereurial). 

Backhouse  (T.  W.)   Search  for  Yulcan.   J.  Liverp.  astron.  soc,  6:  8. 

Brown  (E.)    .Search  for  Vulcan.    Ibid.,  140,  197. 

CoLBKRT  (£.)  The  Swift- Watson  intra- Mercurial  observations.  Sid.  mess., 
6:  84. 
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Planets  (Intra-Mercurial) — Continued. 

[Review  of  origfinal  observations  of  Swifl  and  Watson.]    il.    Ibid.,  196. 

Young  (C.  A.)   The  Swift- Watson  intm-Mercurial  obMrvatioiu.   IbitL^  617. 
Planets  (Minor).   Set  Asteroids. 
Planets  (Ultm-Keptunian). 

Ltkn-  (W.  T.)  Suggested  mean  distances  of  ultra-Neptttnian  planets.  Obery., 

10:  819. 

Pkuilepliere. 

Furn  (L.)  Planisplitoe  celeste  mobile  donnaat  les  ^toiles  visibles  A  toute  beore 
audessus  de  nos  tAtes,  dress^  sous  la  direction  de  0.  Flammarion.  Paris, 
1887.  (8fr.) 

Pleiades. 

DOBST  ( — )  Bcstimmung  dcr  Hc11ic:koit  der  Plojaden  nach  den  pbotograph* 
iscben  Aufnahmen  dor  Gebruder  Henri  in  Paris.   Sirius,  20  :  88. 

Blkiw  (W.  L.)  Determination  of  the  relative  positions  of  the  principal  stars  in 
tbe  group  of  the  Pleiades.    105  p.   4to.   New  Haven,  1887. 

Transi.  ft^tron.  obffj'.  Yale  unlv.      I    pt.  1. 
'  [Remarks  on  bis  observations  of  the  Pleiades.]    Obsry.,  10:  152. 

Hall  (A.)   Relative  positions  of  68  small  stars  in  tbe  Pleiades.   Astron.  jour., 

7:  73-78. 

Weslky  (W.  H.)   The  nebulte  in  the  Pleiades,   il.   J.  Liverp.  astron.  soc.*  5: 

148-150. 

Potheaot's  problem. 

OUDF.MAKS  (J.  A.  C.)  Losung  des  sog.  Pothenot'schen,  besser  Snellius'^cht-n 
Problems,  Ton  Ptolemieus.   Yrtljsohr.  d.  astron.  Oesellscb.,  22 :  84d-849. 

Potsdam  obaemtoij. 

Publieationen  d«r  astrophysikalischen  Observatoriums  zu  Potsdam  No.  17  (Bd. 
4.  Stuck  4.)  Beobachtungen  von  Sonnenflecken  in  den  Jahren  1880-M  von 
O.  Spdier.   4to.    Leipzig,  1887.  (M.  lO  j 

Same.  Nr.  21.  (Bd.  6.  Stuck  1).  Bcstimmung  der  Polhohc  des  astro* 
physikaliscben  Observatoriums  xu  Potsdam  von  P.  Kempf.  4to.  Leipzig, 
1887.  (M.  2.) 

Same.    Nr.  22  (IJd.  G.  Stuck  2).    Bestimmung  des  mittlon-n  Dichtigkeit 


der  Krde  mit  Hiilfe  eines  Pendelapparates  von  J.  WiUing.  4to.  Leipzig, 
1887.  (M.  5.) 

YoQEL  (H.  C.)    [Report  for  ISSO.J    Vrtljschr.  d.  astron.  GeselUch.,  22  :  140-151. 

Prague  observatory. 

Safabik  (A.)    [Report  for  1886.]    Uid.f  161. 
Preoeaslon.  See,  also,  Star-places. 

Flammarion  (C.)   Movimento  secular  do  polo  e  a  tmnslo^  do  systema  solsr. 

il.    Rev.  d.  obsrio.,  2:  6-10. 

Kreutz  (H.)    HiilfsgrO-isen  zur  Berochnung  der  Pracossion  naoh  Stnive  fiir 
mchrere  dfters  vorkommende  £pochen.   Astron.  Nachr.,  118:  91.  AUo, 

Reprint. 
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I 

Pr*o«Mloii— Cbn^ttetf. 

Safpoed  (T.  H.)  Beduction  of  tUivpkees  by  Buhnent>erger's  method.  Month, 
not.,  48  :  20-20. 

Stbutk  (L.)  Bettimmung  dor  Constanta  der  PneooMion,  und  dor  eigeoen  Be- 
wegung  des  SonnentyttonM.  84  p.  4to.  Leipzig,  1887.  (M.  1.) 

MeiD.Mad.lm|».d.w.de8t  Petenb.  T.a.  39,00.3. 
PrlSM  (Aatronomicol). 

Danish  academy.   Prix  de  I'acad^mie  royale  Danoise  des  soiences  et  des  lettrot. 
Astron.  Nachr*,  117 :  68.  Aim:  Bull,  astron.,  4:  168. 

Paris  academy.  Tableau  des  priz  d4cemte.  Ann^  1887.  Compt.  Bend.,  165: 
1413. 

Royal  astronomical  society.    Address  by  the  president  ...  on  presenting  the 
gold  medal  to  G.  W.  Hill.    Month,  not..  17  :  203-220. 

[Schubert  schen  Preis  der  Akademie  in  St.  Petersburg.]    Astron.  Nachr.,  1 18 :  80. 

Warner  (11.  H.)  Conditions  of  awarding  the  Warner  comet  prises  ftom  Apr. 
1 ,  1887,  to  Apr.  1,  1888.  Sid.  mess.,  6 :  22& 

Projeotiona. 

Bad  AU  ( R. )  Sur  une  application  de  la  projection  st6r6ograpbique  [de  la  spbdrej. 
Bull,  astron.,  4 :  49. 

FrmdImiiom  (Solar).   See,  also,  Chromosphere;  Son  (Statistics  of  focul»,  promi- 
nences, spots,  etc.,  for  1886). 

Fkxyi  (J.)  Grande  Eruption  solaire  du  1*' juillet  1887,  obserr^  a  l  ubservatoire 
liaynald  &  Ealocsa.    1  pi.   Mem.  soc.  spettrscp.  itai.,  16 :  102>10d.  AUo: 

L'Astron.,  6  :  416-419. 

Kicc6  (A.)    ProtulK'ranze  solari  osscrvate  nel  regio  osservatorio di  Palermo  nell' 

anno  1880.    Mfin.  soc.  spettrsep.  ital.,  16:  G.S-7l>. 

Tacchim  (P.)  SuUe  .Tuzioni  melalliehe  solari  osservato  al  regio  osservatorio 
del  c<»lle<;io  Uomano  nel  1886.    76///.,  8-10. 

—  Sui  fenomeni  della  cromosfera  solare  osservati  al  r.  osserv.  del  collu^io 
Romano  nel  4*  trimestre,  1886.  [Protuberanze.}  Atti  d.  r.  accad.  d.  Lincei, 
s.  4.  Bendic,  8 :  18. 

 Same.  1*  trimestre,  1887.  Ibid.,  266. 

'  Osserrasloai  spettroscf^iidMi  solari  Ibtto  nel  r^o  ossenratorio  del  cullegio 
Romano  nel  1*  trimestre  del  1887.  Protnberanxe.  Mem.  soc.  spettrscp. 
ital.,  16:  87,61. 

 Same.  2"  trimestre,  1887.  IbUL,  91,  111. 

«—  Same.  8*  trimestre,  1887.  Ibid,,  128. 

—  Obserrations  solaires  du  deusidme  semestre,  1886.  Oompt.  Bend.,  104  : 
216. 

 Same.   1«  trimestre,  1887.  /6ul.,104:  1082;  105:  210. 

 >  Same.  2>  trimestre,  1887.  IM,,  106:  211. 

 Same.  8«  trimestre,  1887.  Ibid,,  105 :  1002. 

Tbotttklot  (B.  L.)  Nottvelle  Eruption  solaire  [1887,  June  24].  8  p.  4to. 
[Paris,  1887.] 

Btpr.frtm:  Coinpt  Rend.,  106:  SIO. 
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Pioper  aotioB.  See^  aUo,  Nebuln. 

Bops  (L.)    [Proper  motion  of  Lai.  28561.]    Astron.  jour.,  7 :  103.  I 

BossERT  (J.)    D^'terminution  des  mouvements  propres  des  etoiles.    [Explication  | 
des  discordances  trouvees  dans  la  comparaisonj  du  catalogu«  de  Paris  [av«c 
oeltii  de  Lalftnde.]   Bull,  attron.,  4  :  609-^16. 

Flammariok  (C.)   Mouvexnent  propre  d'une  etoile  obtervee  a  I'oeil  nu.    [61  i 
Virginis.]   il.   L'Artion.,  6  :  441-44a 

Fbibbt  (E.)  [Approximate  proper  motion  of  Choombridgo  8215.3  Anron. 
jottr.,  7 :  78. 

Gobs  (J.  B.)  Proper  motion  of  40  (o*)  Eridaai.  J.  LWerp.  eatron.  toe.,  5:  140. 

TOB  QoTHABD  (E.)  A  YooBL  (H.  C.)  MttthmaatlJebe  atarke  Eigenbewegung 
einea  Stena  im  StembaaHBn  6.  O.  4440.  Aatron.  Naehr.,  116 :  268. 

Kam  (N.  M.)  Bigenbewegung  einiger  Sterne  am  den  Helalngfoner  Zonen-Bet^ 
baebtungen  der  A.  G.)  swiicbeB  66*  und  66®  ntodlieher  Declination.  /Ud, 
117:  841M66. 

LBATBBiroBTH  (F.  P.)  [Proper  motion  of  Lai.  4219.]  Sid.  meat.,  6:  SO. 

Ltbb  (W.  T.)   [Erroneous  proper  motion  of  ^  Taori.]  Obaiy.,  10  :  867. 

FoMBBABTZBFV  (H.)  [PK^por  fflotion  of  Lai.  80479. J  Attron.  Nafthr.,  116: 
869. 

 [Proper  motion  of  Lai.  80474.]  /Md.,  860. 

Tox  Rbbbub-Pabohwitz  (B.)  yeraeicbniaa  einiger  Stene  mit  merklicber 
Eigenbewegung.  JHd»,  117 :  291. 

Sadlbb  (H.)  Proper  motion  of  the  "  Sidna  Ludoricianum."  J.  lAmp.  aatron.  ■ 
too.,  198-200.  ! 

 Proper  motion  of  LaL  14661,  U  Poppia.  Ihid.,  142.  ' 

-  Proper  motiona  of  J9,  y,  tf,  e,  C,  Urm  Majoris,  and  Aleor.  Eng.  nMe.| 
46:  124. 

STBDaTBUP  (A.)   [Proper  motion  of  stars  used  in  determining  tbe  oibit  of  Oonct 

1868 IV.]  Aatron.  Kaebr.,  117  :  282. 
Wxiss  (E.)  [Proper  motion  of  SD.—8^  6677.]  Aation.  Naohr.,  116  :  864. 
 Bigenbewegung  von  Lai.  18069.  Xftul.,  269. 

PnlkcvwB  obaervBtoty. 

NTBftK  (M.)  Polhobenbeatimmnngen  mit  dem  Brtel-Bepiold'aohen  Vertieal- 
kreise.   M41.  math,  aatron.,  6 :  449-462. 

Funta  Arenas. 

Cbuls  (L.)    Longitude  de  Punta  Arenas.    Bev.  d.  obsrio.,  2  :  18-20.  AUo: 
Compt.  Rend.,  104  :  846. 
RadclifFe  observatory. 

[Report  r..r  1886.]    Month,  not.,  47:  165. 

Results  of  iistronoinicHl  und  meteorological  observations  mude  sit  the  Radclifie 
observatory,  Oxford,  in  .  .  .  1884,  under  the  superintendence  of  E.  J.  btone. 
Vol.  42.  290  p.  8vo.  Oxford,  1887. 
Red  atan. 

CuAiiBBBa  (G.  F.)   A  working  catalogue  of  red  stars.   Month,  not.,  47  :  848-^* 
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£8PiK  (T.  E.)  New  red  star  near  26  Cygni.  Astron.  Nacbr.,  116:  819.  Alto: 
OImtj.,  10:  176. 

  Unpublished  red  stan  detected  bj  Bev.  T.  W.  Webb.   J.  Liverp.  astron. 

soc.,  5:  105. 

— —  Sweeping  for  red  stars  and  stars  with  remarkable  spectra.   Obsry.,  10: 

26S-260. 

MiLLOi^EvicH  (E.)  Sulla  naova  Stella  rosea  pi«sso26  Cygni*  Attton.  Naobr., 

116:  865;  117:  61. 

.  SchrOdkr  (H.  C.)  Chamban'  nmm  Ytnaiob&its  Toa  loten  StaniMi.  SiiiiUi 

20:  228,266)279. 

CBAJfDUB  (8.  0.)  Jr.  Koto  on  an  inaoeiifMj  in  fha  dsralopoiant  of  a  cUflbren- 
tial  refraction  fbnnala.  [In  Biftnnmr'k  aitronomj.]  Aatron.  Jour.,  7 :  68. 

OoMSTOCK  (G.  C.)  Kew  node  of  determining  the  eonstanti  of  nfraction  and 
*    aberration.  Sid.  mess.,  6 :  810-817. 

[BAsniAV  (J.  B.)]  Befraetion  tablesf  U.  8.  naval  obterratoiy,  1867.  87  p. 
4to.  Washington,  1887. 

8cBASBm.n  (J.  M.)  Sliort  method  for  oompnting  aetiMiomical  refractions  be- 
twaoa  0^  and  46^  senith  distance.  Aatron.  Naofar.,  116 :  116. 

■  Short  method  of  computing  with  Beseel'a  conitanti  the  trae  refractioni 
for  all  aenith  distances.  Ibid.y  117 :  68. 

TbIepied  (G.)  Bur  I'applioation  de  la  photographie  aux  nouvelles  mgthodos  da 
M.  Loewy  pour  la  determination  dca  614ments  de  la  r6fraotipn  et  I'abena* 
tion.   Compt.  Bend.,  104 :  4^4-417. 

RIgMia  [1774-1889]. 

Ltvh(W.  T.)  [Biographical  note.]  Obeiy.,  10:  tti. 

Rio  Janeiro  obaerwatory. 

Annales  de  robservatoire  de  Rio  Janeiro  .  .  .  par  L.  Cruls.  Tome  8.  Observa- 
tion du  passage  de  V^nus  en  1882.    il.    703  p.    4to.    Rio  de  Janeiro,  1887. 

Cruls  (L.)    Transferoncia  do  observatorio.    Bey.  d.  obsrio.,  2 :  1. 

iS«<J,  also.  Nature,  a5  :  593. 

Bevista  do  ob«ervatorio.  Publica^ao  mensal  do  imperial  observatorio  do  Kio  de 
Janeirp.  Anno  2, 1887.  Bed.  L.  Gmli  [A  othen}-  8  +  198  p.  4to.  Bio 
de  Janeiro,  1887. 

Royal  astronomical  aociety. 

Monthly  notices  .  .  .  Nov.,  1886,  to  Nov.,  1887.  Vol.47.  8vo.   London,  1887. 

Beport  of  the  council  to  the  67tb  annual  general  meeting.  Month,  not.,  47 : 

121-132. 

Saroa. 

NoBLB  (W.)  Length  of  the  Saroe.  Obsry.,  10 :  4S8. 
Bet«llitMi  (Formation  of ).  Ae  Planets. 
4  B  A 
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Sa««lUtos(OrbiUof). 

Habts  (A.)  Foffmula  for  oompating  the  aiiiMieat  potltioiM  of  t  ntalUte,  tad 
for  correcting  the  Mnimad  akiiisntt  of  iti  orbit  Month,  not,  47 :  S8S-846. 
Alto,  Beprintr 

Xton  (T.  G.)  Phjvioftl  obMmtioaf  of  Satam  in  1887.  it.  Month,  not,  47  : 
611-616. 

 [Obfermtions  of]  the  dnric  ring  of  Sntom,  [1887,  Feb.]  Obtty.,  10 :  161. 

[Physied  nppeefance,  1887,  Feb.  and  Mar.]  il.  J.  Liverp.  ettion.  soe., 
6:  196. 

Omsm  (K.  £.)   [ObMrrntiou  of]  the  outer  ring  of  Setum:  Bnoke's  divition. 

Ob«ry.,  10:  189. 

LoHSK  (J.  O.)  [ObMrretiont  1886,  Nov.  17—1886,  Mar.  25.]  Month,  not,  47: 
496. 

Tov  Spikssen  {'^)  £ncke'flche  Theiiung  des  Satuxnringet.  Astron.  Nacl&r., 

116:  246. 

Stuyvaert  (£.)  DiTition  de  Strove  dans  I'anneaudeSatume.  iL  L'A«4con., 

6:  207. 

TxBBUTT  (J . )  Observations  of  Saturn  and  6  Oemiaorum.  £1887,  Jan.  30 — Feb. 
14.]    Month,  not.,  47:  431. 

Tkeby  (F.)    Nouvelles  observations  sur  Saturne.    il.    L'Astron-.G:  203-209. 

■  Obeervation  de  Saturne  Caite  a  Louvain  [1886,  Dec.  26.]  4  p.  8vo. 
[Bruxellea,  1887.] 

Bull.  d.  VwmA.  roy.  d.  Belg.,  3.  8.  13.  no.  2. 

-  I      Phenomenes  obdcrvees  sur  Saturne  [1887,  Jan.,  Feb.]    8  p.,  1  pi.  8vo. 

[BnizelleB,  1887.] 

BolL  d.  l*Boad.  roj.  d.  Belg.,  8.   U.  DO.  S. 
 [ObMrmtion  of  Bnoke't  division.]  Obny.,  10:  107. 

—  [Observationa  of  physical  appeannoe  1886-87.]  /Ud.,  187. 

  [Sketch  1887,  Feb.]  il.  Astron.Nachr.,116»827.  il^ao;  Obary.,10: 161 

■  [Change  in  the  ring.]    Obsry.,  10:  281. 

Williams  (A.  S.)    Present  aspect  of  the  rings  of  Saturn.   Ibid.,  105. 

8fttani(SatelUt«of). 

TOV  Emoklhardt  (H.)   Mikrometriache  Beobachtungen  der  SatunuateUitea. 

Astron.  Nachr.,  117:  137. 
PsmROTix  (J.)   Observations  des  satellites  Hyperion,  Ariel,  Umbrtel.  Bull. 

astron.,  4  :  889. 

Mmff  obMrvntoiy. 

DooLimx  (0.  L.)  Latitode  of  the  Sayxe  observatory.   Astron.  Jour.,  7 :  14. 
BMrbofOiiffh  QbMimtoiijr  (Wigglesworth'i). 

[Beport  for  1886.]  Month,  not,  47 :  168. 
Ml«ltorap  (H.  C.  F.  0.)  [1827-1887]. 

DmsTift  (J.  L.  S.)  [Obituaiy  notioe.]  Nature,  87 :  164. 

Thuli  (T.  N.)  Todss*Anaeige.  Astfon.  Naohr.,  118 :  96. 
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Sclioll  observatory. 

Krrshnkr  (J.  £.)  [Equipment  of  the  Daniel  SchoU  obtervatorjr,  Lancaster 
City,  Penn.]   Science,  9  :  462. 

Bointillation. 

ExNER  (K.)  iiber  die  Scintillation.  Kepert.  d.  Phys.,  23  :  371,  426.  AUo^ 
Keprint. 

— —  tiber  die  AufstcUung  grosser  Instrumente.    Astron.  Nachr.,  117  :  106. 
8«xtant. 

CoKRiOAX  (S.  J.)  Method  of  deriving  the  right  ascension  and  declination  of  h 
heavenly  body  from  sextant  observations,  and  its  application  to  the  determi- 
Mtion  of  tamttritl  longitads.  Sid.  men.,  C:  175-188.  Almt^  im$L:  fiev. 
d.  oMow,  2:  122, 186. 

WzMumukn  (O.)  OyrcMwpt-oollinMtflar:  mibttitatioB  d'un  Npire  artiflciel  A 
I'horijion  de  U  mer.  11.'  61|i.  8vo.  PurU,  1887. 

fliqir  frnm    Rev.  roarit.  et  colon..  Dec.,  1886. 
Tbompsox  (C.  W.)    Manuul  of  the  sextant:  containing  instruction  for  its  OM 
in  determining  time,  latitude,  and  longitude,  and  the  variation  of  the  com- 
pass.    106  p.   8vo.    London,  1887.  (M.  6.30.) 

Urtns. 

Ltvk  ( W.  T.)  The  alleged  change  in  the  color  of  Siriiu.  OUiy.,  10 :  104, 
194. 

WllVW  (Companion  of). 

Hall  (A.)   ObeenratloM  of  the  companion  of  Slriuf,  1887.  Aitron.  jour.,  7:  99. 

HouoH  (G.  W.)   Observations  .  .  .  [1887].   Month,  not,  47  :  478. 

YouNQ  (C.  A.)   [Observations  1887,  Jan.  27— Apr.  7.]    Obsry.,  10  :  268. 
Sky-glowa. 

Abkbcromby  (R.).  Upper  wind  currents  naar  the  equator,  and  the  diffusion  of 
Krakatio  dust.    il.    Nature,  86 :  86. 

BuscH  (F.)  trber  die  Dammerung,  insbesondere  uber  die  gianzenden  firnchein- 
nngen  dee  WtetMt  1888-84.  88  p.  4to.  Amtberg,  1887.  (M.  1.50.) 

Fenomeni  crepuscolari  net  1888  e  1884.-  Mew.  toe.  spettrscp.  ital.,  16  :  58-64. 
Riccd  (A.)   Sopra  i  fenomeni  crepuscolari  del  1888  e  del  1884.    Ibid.,  106-109. 
Societe  astronomiqne  de  France. 

[Constitution,  by-laws,  officers,  etc.]  L'Astron.,  6  :  406-413,  462-468.  Also: 
Nature.      :  66. 

Solar  ay  atom.    Sfe,  also,  I'lunoU. 

DxLAuasY  (J.)  Sur  los  distances  des  plan^tes  au  soleil,  et  sur  les  distances  des 
oomdtea  pSriodiqaet.  AMr.:  Oompt.  Rend.,  lOS:  615 

RiTTKB  (A.)    (Jntersuchungen  uber  die  Constitution  gasfbrmiger  Weltkoriter. 
Repwt.  d.  Fhyt.,  20  :  879-412.  1884. 
Mm.  by  B.  (B.)  Ball,  aatroo.,  4:  ItMOS. 

Stbvtb  (L.)  Bestimmung  der  Constante  der  Praecession  und  der  eigenen  Be- 
wegung  des  Sonnensystems.    34  p.    4to.    Leipzig,  [T]  1887.  (M.  I.) 

Mem.  acad.  Imp.  d.  sc.  de  St.  Pt»tersb.   7.  s.   X\  no. 

TissERAND  (F.)  Conimensurabilit^  dea  moyens  movements  dans  le  ^yateme 
solaire.    Bull,  astron.,  4 :  183-192.    AUo:  CompL  Rend.,  104:  259-205. 
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■pMtra  (Stolkr). 

CopxLAND  (B.)  Variability  of  the  spectrum  of  y  Caatiopeie.  Month,  net., 
47  :  92. 

Sbpik  (T.  B.)  Sweepiag  for  red  stara  and  atan  with  remarkable  tpectra.  Obur., 
10:  268. 

— —  Stan  witli  HWMwinMe  ■p^a.  Aitron.  Ntelir.,  117 :  40. 

ICAUVDxm  (B.  W.)  ft  oM«rt.  [Remarks  on  Sherman's  obaervation^  of  bright 
linea  in  stalkr  tpeetnu]  Obsry.,  10 :  61. 

PiouBDio  (B.  0.)  Henry  Draper  memorial.  Fiitl  tniMinl  report  of  the  photo* 
gnpbio  itiidy  of  •tellar  speetm  oonduoted  at  the  Barravd  eellege  oboenratory . 
10  p.,  1  pi.  410.  Oamhridge,  1887.  (M.  8) 

Sbiuiaii  (O.  T.)  Stellar  speetm  of  daisee  I  e  and  II 6.  Aatnm.  Joar.,  7 :  88. 

'  Speetm  of  tho  new  ▼ariable  in  Orion,  of  eertain  temporary  ttaia,  and  of  the 

nebulas.  66-71. 

 Short  study  upon  the  atmosphere  of  fi  Lyns.  Am.  J.  se.,  188 :  126-129. 

^ktroskopisehe  Beobachtnng  der  Sterne  bis  sur  7.6  Gr.  swisehen  0^  und — 16^ 

PeklinationaufderStemwartesnO'OyaUa.  Sirioi,  20:  262-266. 
Stan  with  remaricahle  speetm.  iL  Nature,  86  :  461. 

HuTCHiNS  (C.  G.)   A  new  photographic  spectroscope.   Am.  j.  sc.,  184  :  68. 

Bpaotnim  umlyala.  See,  o/^w,  Light. 

Qk17nwald  (A.)  Tiber  die  merkwurdigen  Bezichungcn  zwischen  dem  Spektmm 
des  Wasserdampfes  und  den  Linienspectrcn  des  WasserstofTs  und  SHuerstoflTs, 
sowie  iiber  die  chemischo  Struktur  der  beiden  letztem  und  ihre  Dissociation 
in  der  Sonnenatmosphiire.    Astron.  Nachr.,  117:  201-214.    AL$o^  tranal.: 

Phil,  mug.,  6.  s.  24  :  354-3(37.  .  • 

VON  K0VK8LIOKTUY  (R.)  Mathematischo  Spektralanalyse.  AbUr.:  A&tron. 
Nachr.,  117:  82d-85J8. 

Sherman  (O.  T.)  A  continuous  spectrum  from  hydrogen.  Astron.  jour.,  7:  90. 
Opaotnun  (Solar).   See,  also,  Spectrum  analysis. 

Abhxt  (W.  de  W.)    Solar  spectrum  frqm  jl  7160  to  X  10000.   Phil,  trans,  my. 

SOC,  177 :  457-469.    ^/«o,  Reprint.  '  "(M.  8.80.) 

HUTCBINS  (C.  C.)  &  HoLDKN  (E.  L.)  Existoncc  of  certain  elements,  togetlier 
with  the  discovery  of  platinum  in  the  sun.    Am.  j.  sc.,  134  :  461-456. 

MxNOARiNi  (G.)    Tl  massimo  d'intensita  luminosa  dello  spettro  iolare.   Atti  d. 

r.  accrtd.  d.  Lincei,  s.  4.  Rendic,  3  :  482-489. 

Pickering  (E.  C.)    [Device  for  detecting  atmospheric  line*  in  the  solar  spec^ 

trum.]    Science,  9  :  13. 

Rowland  (H.  A.)    Relative  wave-length  of  the  lines  of  the  solar  spectrum. 

Am.  j.  sc.,  183:  182-190. 

Tbowbridgk  (J.)  &  HuTCHiNs  (C.  C.)  Existence  of  carbon  in  the  sun.  Am. 
j.  sc.,  134:  345-348.    AUo:  Phil,  mag.,  6.8.  24:  310-313. 

-  ,  , I  1 .1  Oxygen  in  the  sun.    Am.  j.  sc.,  184  :  268-270.   AUo:  Phil,  mag.,  5.  s. 
*  24  :  80M10. 
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SpheromcteT. 

CxATsKi  (S.)    Nt'ucrf  Spharometer  zur  Mesj^ung  der  Krummung  voQ  Linsen- 
•    f.iicheii.    il.    Zi>chr.  f.  Instrmknd.,  7  :  297-801. 

Star-oatalogaM.   See,  aUo,  SUivplacet. 

AVWXRS  (A.)  A  catalogue  of  480  stars  to  be  used  as  fundamental  stars  for  ob- 
servations of  sones  between  20°  and  80°  louth  declination.  Hontb.  not,  47 : 
466-478. 

Backluxd  (O.)  Studien  iibcr  den  Sterncatalog:  positions  moyennes  de  8542 
dluiles  d6terniin6es  k  I'aide  du  ccrclc  ni*'ridien  de  Foullcova  .  .  .  1840-1869. 
Mel.  math,  astron.,  6:  —  [avril  etsept.  1887.] 

Pulkowaer  Declinationsbettimmungen.  Astron.  Naobr.,  118:  166-168. 

Bbtaut  (B.)   [Kimta  in  Glasgow  and  Bomberg's  oatalogoee.]  Ibid.,  111. 

f Cape  catalogue,  1880— errata.]   76trf.,  117:  47. 

Catalogue  de  I'obscrvatoire  de  Paris.  Positions  observ6ea  des  Stoiles.  1887-1881. 
Tome  1.    O'^toC.    22  +  330  ]).    4to.    Paris,  1887. 

Chandler  (S.  C.)  jr.  Notes  od  some  places  of  Auwers's  fundamaatal  catalogue. 
Astron.  jour.,  7  :  81, 

I>0"WNiNO  (A.  M.  W.)  Comparison  of  the  star-places  of  the  Argentine  jcrenprnl 
catalogue  for  1875  with  those  of  the  Cape  catalogue  for  1880  and  with  those 
of  other  southern  catalogues.    Month,  not.,  47 :  44G-464.    Also:  Reprint. 

— —  Probable  errors  of  the  star-places  of  the  Argentine  general  catalogue  for 
1875  and  the  Cape  catalogue  for  1880.    Month,  not.,  48  :  19. 

\        Gould  (B.  A.)    Corrections  to  the  Uranometriaargentina  and  tbe  Cordoba  cata> 

logues.    Astron.  Nachr.,  116:  879. 

JLamk  (A.  M. )    Indo.\  to  certain  classes  of  stars  contained  in  the  Greenwich  cata« 

logues,  reduct.'d  to  1875.0.    Pub.  Washb.  obsry.,  5:  110-230. 

LtOKWY  (M.)  Determination  des  ascensions  droites  de  521  ctoilcs  de  culmination 
lunaire  ou  de  longitude  ^t  d'un  certain  nombre  de  circumpolaires  boreales 
bas6es  eur  68860  obeervatlons  «8betu4et  entn  let  ann6et  1868  et  1881.  117  p. 
4to.  Paris,  1887. 

XovoBU  (B.)  [Notiee  of  the  Paris  catalogue.]  4  p.  4to.  Paris,  1887. 

StfT.fnm:  Oompt.  Rettd.,10B:  Stt-SSl. 
PsTSBS  (G.  H.  F.)  mamsteed's  stars  **  obsenred  but  not  existing."  Hem.  nat. 
acad.  sc.,  8  :  69-88.  AUo,  Beprint. 

 Corrigenda  In  various  star  catalogues.   Mem.  nat  acad.  sc.,  8  :  87-87. 

iUso,  Beprint. 

O.  Arg.  S.,  Bonn  vr,  Wu  W|,  RQnker,  B0I4.,  BMf»  Lai.  soaet,  Tamall,  Olaacow, 

Santiago,  Geneva. 

  [Progress  of  work  upon  a  catalogue  of  30,000  star?.]    Sid.  mess.,  0  :  352. 

Porter  (J.  G.)  Zone  catalogue  of  4,050  stars  for  the  epoch  1885,  observed  with 
the  8-incb  transit  of  the  Cincinnati  observatory.  104  p.  8vo.  Cincinnati, 
1887. 

SmoTS  (J.)  Yergleichung  des  Pulkowaer  Catalogs  Ton  8642  Stamen  for  1866 
mti  dem  Cap-Catalog  filr  1880.  Astron.  l^aelir.,  118  $  1^. 
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KLXiir  (H.  J.)  Sttrn-Atlat*   Lfgn.  6^  7,  8.  fol.  Leipzig,  1887. 

(Jed«  L%.  H.'l.^) 

ScHttmrsLD  (X.)  Bonntr  Stenkarton.  Serie  II.  AtlM  der  HimmelMone  zwi«- 
chen  1*  and  28^  sfldUchwr  Declination,  htg,  8.  6  mapt.  fol.  Bonn,  1887. 

(M.  12.) 

Wsiia(B.)  Bildaratlat  dar  Stemenwtlt  M  p.,  41  pi.  ito.  Eislingen,  1887. 

(M.  12.) 

Star-oloatora. 

Gore  (J.  £.)  Abaoluta  dimenitonfl  of  a  ttar-cluster.  J.  Liverp.  astroo.  toe.,  6: 
169-171. 

Star-plaoM. 

BioouBDAH  (O.)  B6dttetion  da  la  distance  apparente  de  deux  aitree  Toitina  k 
lenr  distance  moyanne  dHine  ^poqne  donnie.  Compt  Bend.,  106 :  806-M8. 

Lbfatovr  (H.)  Bight  aseansiont  of  certain  stan  within  10^  of  the  pole.  Re* 
dttocd  from  observations  by  F.  O.  W.  Struve.  Month,  not,  47  :  428-428. 

Sawobo  (T.  H.  )   Obserrations  of  the  mean  right  ascension  of  certain  polar  sun^ 
made  at  the  Field  memorinl  observatory  .  .  .  and  reduced  to  .  .  .  1884.0. 

Proo.  Am.  acad.  arts  &  sc.,  22:  1-13. 

Stone  (E.  J.)    Mean  right  ascensions  of  Polaris,  51  (H)  Cephoi.    Urs.  Min.,  snd 
X  Urs.  Min.  for  1887,  from  the  Badcliffe  observations  1880-80.    Month,  not., 

47:  85-87. 

Btnra.    See,  also,  Colored  stars;  Double  stars;  Nova  Andnmit-da' ;  Parallax  (Stel- 
lar); Photometry ;  Proper  motion ;  Bed  stars ;  Vuriable  stars. 

Hablib  (B.)  I^ber  den  Stem  misrt  der  Assyrer.   10  p.  8vo.  W'ien,  1887. 

(M.  O.l'O  > 

MoKCK  (W.  H.  S.)   Temperatoxe  of  the  stars.   J.  Liverp.  astron.  sac.,  o:  172» 
206. 

Stan  (Motion  of)  in  the  line  of  sight.  SSss,  oiso.  Solar  system. 

Sbabbokb  (O.  M.)  Spectroscopic  observations  .  .  .  made  at  the  Temple  observ- 
atory.  Month,  not.,  47  :  08-100. 

Spectroscopic  results  .  .  .  obtained  at  the  Boyal  observatory,  Greenwich,  in  1888. 
Ibid,,  101-108. 

Stoekholm  obMrmtoiy. 

GYLDfcw  (H.)    [Report  f-  r  188').]    Vrtljschr.  d.  astron.  Ge*ellsch.,  22  :  153. 
Btonyliiirat  ooUago  obaaivatory. 

[Beport  for  1888.]  Month,  not.,  47 :  167. 

Besults  of  meteorological  and  magneiical  observaUons  by  S.  J.  Perry,  1888. 
87  p.   12mo.   Market  Weighton,  1887. 

StrBMburs  obMnrntory. 

KoBOLD  (H.)   [Report  for  1888.]  Vrtljschr.  d.  astion.  Gesellsch.,  22 :  16(^100. 
ScHUR  (W.)   Geogniphische  Lege  der  versdiied«nen  Beobachtungspunlcte  in 
Strassbnrg.  Astron.  Nachr.,  118 :  188. 
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Stnive  (O). 

Adrospo  der  k.  preuss.  Akad.  d.  Wissensch.  an  Hm.  Ott<»  Struve  zur  Foior  s«»ine« 
fiinfzigjahrigen  Astmnomenjubilaumsund  fiinfundzwanzigjabngen  Direktor- 
jubilaums  am  20.  Februar,  1887.    Sirius,  20:  97-101. 

Ste.  alfo,  Nature,  3.'> ;  A'^. 

Sua.    Secj  (Uso,  Chromosphere  ;  Corona ;  Eclipse ;  Faculae ;  Prominences ;       «  - 
truin  (Solar);  Sun  (Diameter  of );  Sun-spots;  Sun  (Statistic*,  etc.) 

Abmey  (W.  de  W.)    Sualight  colors.    Nature,  86:  498-601. 

BiOKLOw  (F.  U.)    PhenoiiM-nu  uf  solar  vortices.   Abstr.:  Proc.  Ajs.  an.  adT. 

f«c.,  36:  62.    Also,  Koprint. 

[Bkaun  (P.)]   SuQto  della  teoria  solare  del  P.  Bxaun.   Mem.  soo.  tpettnop. 

itnl.,  16:  43-50. 

Bkutiieus  (A.)    Comparison  of  drawintjs  and  photopjraphs  of  sun-spoteftDd  the 
i^un's  surface.    Proc.  Manchester  lit.  &  phil.  soc,  20  :  74-78. 

CoAKLEY  (G.  W.)    Motion  of  the  sun  in  reference  to  the  centre  of  gravity  of  the 
solar  system.    Papers  Am.  ustron.  soc,  1  :  33-44. 

Crofton  (W.  J.)    [Abstract  of]  Braun's  theory  of  the  sun.    Obsry.,  10:  295. 

FiLACHou  (J.  £.)   Principes  de  physique  solaire.    lOG  p.    12mo.  Montpellier. 
1887. 

F»<li#iCH  (O.)  Meatnngen  der  Sonnenwinne.  2.  Abbindl.  il.  Ann.  d.  Fbys. 

a.  Cbem.,  n.  F.  80:  682-620. 
Lamglxt  (S.  P.)  Sunlight  colon.  Katore,  86  :  76. 

Lbtzbov  (W.  O.)  Kote  on  periods  of  stationary  temperature  accordant  wiUi  a 
steadily  cooling  sun.  Papers  Am.  astron.  soc.,  1 : 

JLocKTsn  (J.li.)  Thechemistiycf tbesnn.  19 +  467  p.  8to.  London,  1887. 

(M.  14.60.) 

ScHVLZ  (J.  F.  H.)  Zur  Sonnenpbysik.  Astron.  Naofar.,  118:  129-146. 
BTASOiiwiTCH  (O.  M.)  Photograpbie  directe  de  P4tat  barom4trique  de  Tatmoe- 

phere  solaire.  Oompt.  Bend.,  104:  1268-1266. 
TBomo*  (W.)  Probable  origin,  tbe  total  amount,  and  tbe  poMible  duration  of 

the  sun's  heat  Nature,  86  :  297-800.  AUo :  Pop.  sc.  month.,  81 :  10-29. 

ZnosB  (E.  W.)  Die  Meteotologie  der  Sonne  und  die  Wetterprognose  des 
Jabr«sl886.  68  p.  8vo.   Plag,  1887.  (M.8.) 

Bob  (Diameter  of). 

AirwBBs  (A.)  Neue  Untersucbnngen  Ober  den  Durcfamesser  der  Sonne,  II. 
Sitsungsb*  d.  k.  pieuss.  Akad.  d.  Wissensoh.  1887  :  440-486.  Alm>,  Beprlnt. 

(11. 1.80.) 

Bi  LaooB  (A.)  Sni  diametro  solaie.  Atti  d.  r.  aeoad.  d.  Linoel,  1884-86,  s.  4. 
Xem.  d.  cl.  d.  sc.  ilsich.,  1 :  282-281. 

•tuialiSa«  MoerdMr. 

Haubxb  (J.)  Neue  einlbcbe  Form  des  pbotogiaphisehen  Sonnenscheinauto- 
grapben.  il.  Ztscbr.  f.  Instimknd.,  7  :  288. 

8iin>apots.   See,  also,  Sun  (Statistics  of  Acuhp,  prominences,  spots,  etc.,  for  1886). 
BioxLOW  (F.  H.)  Sun-spots  as  vortex  rings.  Sid.  mess.,  6 :  189-161. 
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Ban-spota — Continued. 

Bbotqzrs  (A.)    CompariRon  of  drawings  and  photographfl  of  sun-tpoU  and  the 
sun's  surface.    Proc.  Manchester  lit.  <fc  phil.  boo.,  26  :  74-78. 

Bbown  (£.)  Bemarkable  aua-ipoU  [1886,  May].  iL  'J.  Liverp.  tstron.  aoc, 

6:  50. 

Jaoquot  (M.)  &  BRuauiiRE  ( — ).    [Distinguished  a  group  of  80  tpoti  with  the 
naked  eye,  1887,  Dec.  19.]  L'Astron.,  7 ;  88. 

Lavobbbb  (J.  J.)  Gxmnde  taohe  loUiiie  de  Jain  1887.  il.  /ftid,  6  :  808. 

Hakkwick  (B.  E.)  Some  ^ieal  sun-epoto.  il.  J.  Liverp.  aittron.  ice.,  5: 
144-140. 

Heaamei  of  positions  and  areas  of  spots  and  faculae  ...  on  photographs  talcen 
...  at  Greenwich,  in  India,  and  in  the  Mauritiua.  Oreenv.  speetnise. 

obsna.  1885  :  34-104. 

SpOrer  (6.  F.  W.)    Periodicitat  der  Sonnenflecken  seit  dem  Jahre  1618,  TOiw 

nehmlich  in  Bezui;  ntif  die  heliographische  Breite  derselben,  iind  Hinw»'is 
auf  eine  erhebliche  Storuni;  dieser  Periodicitat  wiihrend  oines  langen  Zeit- 
raumes.    Vrtljschr.  d.  a.^tron.  Ge-ellsoh.,  22:  323-^ji;9. 

  Beobachtunc;en  von  Sonnenflecken  in  den  Juhren  1880-84.    Pub.  d. 

trophys.  Obs.  zu  Potsdam,  4  :  219-427  (Bd.  4,  Stuck  4).   Also:  lleprint. 

(H.  10.) 

Taoobhtx  (P.)    Observations  solairei  da  deaxidme  lemeatre,  1888.  Compt. 
Bend.,  104:  218. 

 Same.  l«trimettre,  1887.  Oompt  Bend.,  104:  1082;  108:  210. 

 Same.  2*  trimeetre,  1887.  /Mtt.,  106:  211. 

—  Same.   8*trimestre,  1887.   Ihid.,  106:  1002. 

— —  Osservazioni  di  macchie  e  facole  solari  [4*  trimestre,  1886].   Atti  d.  r. 
aooad.  d.  Lincei,  i.  4.  Bendic.,  8 :  14. 

M  Same.  1*  trimestre,  1887.    Ibid.,  266. 

Macchie  solari  osservate  a  Boma  nel  1886.   Mem.  soe.  apettrscp.  ital.,  U: 
1-8. 

^— -  Maooiile  e  hooU  solar!  osservate  al  regio  osservatorio  del  ooUegio  Bomaao 
nel  l*trimestra  del  1887.  /Mi,  88-86,  64-67. 

Same.  2*  trimestre,  1887.  iftul.,  87-80. 

 Same.  8*  trimestre,  1887.   IHeL,  118. 

Taches  solaires  k  colorations  rouges.    L'Astron.,  6 :  69-62. 

Vkeder  (M.  a.)    [Spots  visible  1886,  Nov.  and  Dec]    Nature,  85:  684. 
Wolf  (R.)    [Statistics  for  188G.]    Vrtljschr.  d.  astron.  GeselUch.,  22  :  1G4 

Son  (Statistics  of  faculss,  prominences,  spots,  etc.,  for  1886). 

Bleed  (A.)   Osservazioni  astroflsiche  solari  escguito  nel  regio  osservutortu  di 
Palermo :  statistica  dcUe  maechie  e  delle  fsooie  nelP  anno  1886.   Mem.  soc. 

spettrscp.  ital.,  16  :  11-16. 
Solar  activity  in  1880.    Obsry.,  10 :  197-199. 

Tacchini  (P.)    Distribuzione  delle  protuberanze  idrocrenicho  alia  superficiedel 
sole  durante  I'anno  1886.   Atti  d.  r.  accad.d.  Lincei,  &.  4.  Keudic,  3 :  117. 
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San  (Statistics  of  faculae,  prominences,  spots,  etc.,  for  1886) — Continued. 

Tacctttxt  (P.)  Distribuzione  in  latitudine  delle  facole,  macchie  ed  erasioniaoUri 
.  durante  il  1880.    Atti  d.  r.  accad.  d.  Lincei,  s.  4.  Kendic,  3  :  185. 

— —  Distribution  on  latitude  des  ph^nomdnei  foUirea  pendant  Tannte  1886. 

Compt.  Rend..  104  :  071. 

— — —  Macchie  solari  osservate  a  Koma  nel  188G.   Mem.  soc.  spettncp.  ital. 
16:  1-8. 

Wolf  (R.)    Sonnen-statistik  fur  1886.    Astron.  Nachr.,  116  :  259.    See,  aUo, 
"Vr*ljschr.  d.  astron.  Gesellsch.,  22:  164. 

-i— —  Statistique  solaire  de  Tannee  188G.    Compt.  Rend.,  104:  160. 

Stables  (Logarithmic). 

AuousT  (£.  F.)  Vollstandige  logarithmische  und  trigoaometroohc  Tafeln. 
15.  ed.    G  +  204  p.    8vo.    Leipzig,  1887.  (M.  1.60.) 

BouROET  (J.)    Tables  de  logarithmes  &  6  decimales  det  nombres  et  des  lignes 

trigonomC'triquo.    287  p.    16mo.    Paris,  1887. 

B&EMiKER  (C.)  Logarithmisch-trigonometriscbe  Tafeln  mit  6  Decimalslellen. 
5.  Aufl.  von  A.  Kallius.    183  p.    8vo.    Berlin,  1887.  (M.  1.50.) 

DuPUis  (J.)  Tables  des  logarithmes  4  6  d^imales  d  apres  J.  de  Lalando  .  .  . 
4  +  230  p.    16mo.   Paris,  1887.  (M.  2.) 

Gauss  {F.  G.)  Funfttellige  rollstandige  logarithmische  und  trigonometrische 
T^n.  26.  ed.  163 +  34  p.  8to.  Hall«,  1887.  (M.  2.) 

Gbbkbbth  (A.)  Ffiiifttfdlige  g«iiMino  LogarithmMi  der  Zahlen  und  Winkel- 
ftmotionen  Ton  10  sn  10  Seennden  nebst  den  PxoporlionUieUe  ihier  Differ* 
ensen.  2.ed.  8+188p-  Bvo.  Wien,  1886.  (M.  8.40.) 

KObxae  (H.  Ch.)  Logiuritlunitcli-trigonometriiGlies  Handbueh.  16.  ed.  86  + 
888 p.  8to.  Leipsig,  1887.  (M.S.) 

Bsx  (F.  G.)  Tablet  de  logarithmee  h  cinq  dMmalee.  17  + 174  -f  8  p.  8vo. 
Stattgak,  1887. 

SobrOn  (L.)  Tables  de  logarithmes  k  7  d^cinialcs  .  .  .  preeMto  d'one  intto- 
docUon  par  J.  Houel.    2  v.   4to.    Paris,  1887.  (M.  9.) 

WmsTEiN  (T.)   FunfstelUge  logarithmiieh-trigonometriiche  Talbln.   12.  ed. 

86  +  186  p.    Bvo.    Hannover,  1887. 

Woor-WAiiD  (C.  J.)  ABC  five  figure  logarithms.  Dlfbraiceson  a  new  and 
simple  plan.   68  p.   16mo.   Loodonj  1887.  (M.  2.70.) 

TamilMiya  obflsmttoiy. 

Pbitchxtt  (H.  S.)  Exchange  of  longitode-eignali  between  St.  Louis  and  Mex- 
ico. Astron.  jonr.,  7 :  62. 

TUmace  (Charles  Geotge)  [184(^1886]. 

For  Biography,  SM  Month,  not,  47 :  142.  iUso,  Obsiy.,  0 :  176 

TniiddMBt  obaetvaftoiy. 

FOHBBAKTZXVF  (H.)  [Report  for  1886.]  Yrtljschr.  d.  astron.  Gesellsch.,  22: 
161-168. 

Teleacopea.    See,  also,  Objectives. 

▲nleitung  aur  HersteUung  yon.Fernxohren.   Sirius,  20  :  276-279. 
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Aationomieal  teleieopes  at  the  ManchMter  exhiblttoii.  Engineering,  44 :  680. 

Dbnninq  (W.  F.)   Telescopes  and  teleeoopic  work.  J.  Liverp.  estron.  toe,  i: 
9,  67,  121,  153, 176,  2U,  282.  j 

JBxHBB  (K.)  Aoibtellung  grower  Instrumente.  Astron.  Nacfar.,  117 :  10&  | 

Hiscox  (6.  D.)    Limit  of  available  power  in  great  telewopes.   Sc.  Am.,  66: 
644.   jU»o:  Papers  Am.  astron.  soc.,  1 :  41-48. 

Astronomical  telescopes:  their object-glasaee and refleeton.  il.   Sc.  Am. 

sup.  9283,  9296,  9312. 

Hozi  (C. )    Instruments  k  lunette  fixe  equivalents  an  eercle  m^dien  ou  k  I'eqiia- 
torial.   Compt.  Kend.,  104  :  1090. 

— —  Nouveaux  moyens  de  rep^rer  I'aze  optique  d'une  lunette  par  rapport  k  J«  , 

verticalo.    Ibiti.,  1200-1208.  I 

YouifO  (C.  A.)   Great  telescopes.    Forum,  4 :  78-86. 

VelMOOpM  (Befleeting). 

Cbobslit  (B.)  Oentering  tube  for  reflecting  telescopes.   Month,  not.,  47 :  274. 

McLaren  (— )   Images  ft>rmed  by  reflecting  mirrors,  and  their  aberration,  i). 
Month,  not.,  47 :  395-412. 

Madsen  (H.  F.)   Notes  on  the  process  of  polishing  and  figuring  18>inch  glmt 
specula  by  liand,  and  experiments  with  flat  sur£sces.   Eng.  mec.,  44 :  515,  i 

536. 

Tkmnakt  (J.  F.)   Notes  on  reflecting  telescopes,   il.   Month,  not.,  47 :  244. 

T«mpl«  obwrrnt«»rj. 

[Beport  for  1886.]  Month,  not.,  47 :  167.  | 
LBeport  for  1887.]  8  p.  8m   [n.  p.,  n.  d.] 

Ttoxmoli. 

PoKRO  (F.)  Determinasiona  delUi  latitudlne  della  stazione  astronomica  di 
Termcli  ...  28  p.  8vo.  Torino,  1887. 

Mtpr.fromt  Aiti  d.  r.  aooed.  d.  so.  A  Torinn,  22.  • 

ThoUon(L.)   [  -1887]. 

Jaksbbn  (J.)  [Obituary  notice.]  Compt.  Rend.,  104  :  1047.  See^  also,  L'Ai* 
tron.,  6 :  194. 

TbtM  bodtos  (Problem  of).  Sse,  aUOf  Mechanics  (Celestial). 

Bbbitbbl  (M.)  D'ber  eiuige  in  nwHurer  SSeit  angewandte  Formen  filr  die  Diff«^ 
entialgleichungen  im  Probleme  der  drei  Kdrper.  Astron.  Naebr.,  116: 
161-166. 

Habzbb  (P.)  Untersuchungen  flber  einen  speciellen  Fall  des  Problems  der  d^'i 
Kdrper.   166  p.,  1  pi.  4to.  St.  Petersburg,  1887.  (M.4.50.) 

Tldw. 

DuvouB  (0.)  Les  courants  de  la  mer  et  I'attraction  de  la  lane.  L' Astron., 
6:48. 

TImm  (Determination  of).  <SSm,  aUo,  Interpolation. 

]>*AnBADiE  (A.)  Sur  la  manidre  la  plus  commode  de  trouver  Theure.  Camp:- 
Bend.,  104 :  1214. 
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Timo-sarvices.    See,  also,  Clocks. 

KxBLER(J.  E.)  Time-MTTice  of  the  Lick  obtervAtory.   16  p.  8to.  [Korth- 

field,  1887.1 

Repr.from:  Sid.meM^t: 

TlflM  (Standard). 

[Adop^on  of  even  honrs  from  Greenwich  in  America  and  Norway.]  Ciel  et 

terre,  8 :  55. 

£Allkn  (W.  F.)  &  Flemivo  (S.)  Report*  on  introduction  of  standard  time, 

etc.]    Science,  9  :  7. 

Fleming  (S.)   [Introduction  of  new  tyttem  of  time  into  Canada.]  Obsiy.,  10 : 

221. 

Tmnatt  obMnrmttons. 

PiNLAT  (W.  H.)  Probable  erron  of  traniit-obierving.  Month,  not,  47  :  427. 
Tycho  Brahe. 

BuHCKUARDT  (F.)   Aus  T^cho  Brahc'*  Briefwech»el.   28  p.   4to.    Biisel,  1887. 

iM.  1.60.) 

Vocto  olMervntory. 

ViNCKNT  (J.)   Le  nouvel  ohienratoire  d'Uocle,  prto  Bruzelles.  il.  Ciel  et 
terre,  8:  106-110. 

Vnitod  Btatea  naval  obaanratory . 

Lausmedat  (A.)    Organisation  des  services  astronomiques  aux  ^tats-Unis. 
Compt.  Rend.,  105:  488-491. 

Observations  made  during  the  year  1888  at  the  United  States  naval  observatory, 
R.  W.  Shnlbldt,  superintendent.  488  p.  4to.   Waahington,  1887. 

Frogramme  of  work  to  be  punned  .  .  .  during  the  year  1887.    1  p.  22«"x30<». 

[Washington,  1887.] 
Atw:  81d.nen.,6:  U0. 
Beftaction  tables,  U.  S.  naval  observatory,  1867.   [Arranged  by  J.  R.  Eastman.] 

87  p.  4to.   Washington,  1887. 
Report  of  the  superintendent  ...  for  the  year  ending  June  80  [Oct.  5],  1887. 

17  p   8vo.  Washington,  1887. 
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RECORD  OF  SCIENCE  FOR  1887  AND  1888. 
A8TBONOMY  FOK  1887, 1889. 


By  WlLUAM  C.  WiNLOCK. 


The  followiug  rt'conl  of  the  pro«?ress  of  Astronomy  during  the  years 
18S7  and  1888  is  presented  in  essentially  the  form  a<lopted  by  Professor 
Hohleu  in  1879.  It  is  thought  that  this  form  is  most  suitable  for  an 
annual  record,  as  it  furnishes  a  seriivs  of  reference  notes  for  those  espe- 
cially interesteil  in  the  stu<ly  of  astronomy,  and  at  the  tiame  time  a  cou- 
densed  review  for  the  general  reader. 

Tlie  writer  has  niad«»  free  use  of  reviews  and  abstnu'ts  wliieli  have 
appeared  in  the  IJiilletin  Astronomique,  the  Observatory,  Nature,  the 
AtbeusDUiu,  and  other  periodicaU. 

OOBMOGONT. 

Dr.  Carl  Braun,  S.  J.,  formerly  direetor  of  the  Kalocaa  Obswvafeory, 
has  collected  in  a  book  of  167  pages  a  series  of  essays,  first  published 
ill  the  Gatholic  periodical  Natar  uod  Offbobaraug  Id  1885-^,  in  whicli 
he  enters  into  a  scientific  discussion  of  the  evolution  of  the  universe, 
more  particularly  the  formation  of  the  sun  and  planets.  His  theory 
demands  a  structureless,  motionless,  tenuous  nebula,  its  particles  en- 
dowed with  gravity  and  atomic  repulsion.  Such  a  nebula,  if  perfectly 
homogeneous,  should  give  birth  to  one  portentous  solitary  sun.  But, 
in  point  of  fact,  it  would  possess  innumerable,  almost  imperceptible, 
local  irregularities,  which,  forming  so  many  centers  of  attraction,  would 
eventually  lead  to  the  breaking  up  of  the  nebula  into  a  vast  multitude 
of  separate  fragments.  On  one  of  these,  the  destined  progenitor  of  the 
solar  system,  we  are  asked  to  concentrate  our  attention.  The  manner 
of  its  development  is,  however,  a  widely  different  one  from  that  traced 
by  Laplace,  who  assumed  the  needful  rotation  and  left  the  rest  to  work 
itself  ont  spontaneously.  Dr.  Braun,  on  the  other  hand,  assumes  less 
to  begin  with,  but  invokes  adventitious  aid  in  emergencies.  He  ascribes 
the  rotation  of  the  original  solar  nebula  to  the  impact  of  masses  drawn 
iu  from  the  depths  of  space,  comet-like  projectiles,  endowed  with  energy 
external  to  the  system.  These  ma^sses  would  ali'ect  the  outer  shell  cou- 

125 


Digitized  by  Google 


126 


BECOBD  OF  6G1BNCE  FOB  1897  AND  1888. 


stitntiTifr  the  nebula  inoro  tliaii  they  would  the  inner,  and  the  result  is 
a  central  condensation  surrounded  by  au  ellipsoidal  atmosphere  revolv- 
ing: with  iucrejisinji:  velocity  as  we  proceed  outwards  from  the  center. 
Instead  of  supposin;^  that  the  planets  are  formeil  from  riuj^s  detacheil 
from  this  nebula  by  over  spinniug,  Brauu  assumes  that  their  forinatioD 
is  determined  simply  by  centers  of  coudensatiou  which  existed  in  the 
nnbula  itself.  These  formations  have  commenced  at  distinces  from  the 
central  nucleus  ninch  greater  than  the  present  distances  of  the  plauetSy 
and  the  immediate  result  is  an  approach  to  the  sun  within  a  distance 
at  which  its  attraction  is  balanceil  by  the  outward  gaseous  pressnreand 
the  centrifugal  force.  The  incipient  planet,  animated  with  the  greater 
angular  velocity  of  the  stratum  to  which  it  originally  belonged,  revolTes 
now  at  a  rate  slightly  superior  to  that  of  the  new  medium  in  which  it 
finds  itself.  Hence  the  possibility  of  its  sweeping  up  and  annexing 
fresh  matter  as  it  proceeds  along  the  coils  of  its  narrowing  orbit,  until 
a  point  is  reached  when  the  planet,  or  even  sun,  has  drawn  in  all  the 
matter  which  stood  in  its  way,  and  gravity  alone  exactly  balances  cen- 
trifugal force.  The  planet  then  revolves  in  an  orbit  sensibly  the  same 
as  at  present. 

As  the  planet  in  approaching  the  sun  has  encountered  strata  of  in- 
creasing  density,  so  that  the  tangential  resistance  on  the  side  towards 
the  sun  has  always  been  greater  than  on  the  opposite  side,  it  is  easy  to 
see  that  a  planetary  or  direct"  rotation  must  be  set  up  in  the  direction 
of  revolution.  In  order  to  explain  the  rotation  of  Neptune,  which  is 
probably,  like  its  satellite,  retrograde,  it  is  necessary  to  suppose  that 
the  birth  of  the  ])lauet  was  preceded  by  the  formation  of  a  ring,  while 
Uranus  is  re^<'«rded  as  a  limiting  instance''  between  the  annular  and 
the  nuclear  methods  of  generation. 

In<;euiou8  ex[)laiuitions  are  derived  for  the  rapid  motion  of  Phobos, 
the  inner  satellite  of  Mixvs,  for  the  swifter  rotation  of  the  larj^er  planets, 
and  for  the  increase  in  their  density  and  decrease  in  their  nuiss  as  we 
approach  the  sun.  Mars  is  an  exception;  but  there  are  reasons  for 
thinking  it  of  later  formatio!),  so  that  when  it  came  into  existence  the 
space  allotted  for  its  growth  was  already  greatly  exhausted,  owing 
chiefly  to  the  powerful  attraction  of  .iMpitcr. 

While  many  of  Father  Braun's  conclusions  will  not  be  accepte<l  by 
cosmogonists,  his  work  forms  an  able  contribution  to  the  subject.  Its 
appearance  may  be  said  to  nnirk  the  deiinite  abandonment  by  sound 
thinkers  of  the  annular  method  of  planet  and  satellite  formation,  and 
gradually  it  is  becoming  clear  that  while  the  various  members  of  the 
solar  family  owned  unquestionably  a  common  origin,  they  can  scarcely 
be  said  to  have  had  a  common  history.'' 

Janssen  delivered  an  interesting  discourse  bearing  upon  the  same  sub- 
ject at  Paris,  October  25,  1887— ''The  age  of  the  stars,"  in  which  he 
reviewed  the  steps  leading  us  to  the  belief  that  each  star  must  have  a 
beginning,  a  period  of  activity,  a  decline,  and  an  end ;  and  he  points 
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out  that  upon  the  hypothesis  (hat  aUira  of  higher  temperature  will  hint 
longer  thiiu  stars  of  lower,  we  must  eoiichide,  from  tlie  testimony  of  the 
specfrostrope,  that  Sirius,  Vega,  and  the  greater  number  of  the  stars 
visible  to  the  naked  eye  are  in  their  yoiith,  while  Aldebarau,  Areturus, 
aud  our  uwu  8uu  Lave  loug  siuce  piisseii  their  period  of  greateab  activity. 

NEBULA  AND  STAB-CLUST£KS. 

•Dr.  Dreyer's  new  general  oatalogae  of  nebal»  and  dasters  of  stan  is 
essentially  a  new  edition  of  Sir  John  Herschel's  eatalogoe,  revised,  eof^ 
leotetl,  and  brought  down  to  December,  1887.  It  therefore  forms  a  com- 
plete list  of  all  known  nebnlse,  and  Is  of  the  greatest  valne  to  observers. 
Herschel's  General  Catalogue  was  published  in  1864  and  contained  6,079 
objects.  D'Arrest's  work,  published  three  years  later,  gave  the  means 
of  correcting  many  of  the  errors  in  the  earlier  observations,  and  in  1876 
Dr.  Dreyer  compiled  a  supplement  fh>m  the  material  at  that  time  avail- 
able. Beoent  discoveries  have  given  rise  to  a  demand  for  a  second  sup- 
plement which  has  been  wisely  met  by  recasting  the  whole  work.  *The 
present  catalogue  contains  7,840  objects,  the  positions  being  given  in 
right  ascension  to  seconds  of  time  and  in  declination  to  tenths  of  a  min- 
nte  of  are.  The  epoch  of  the  first  general  catalogue  and  of  D'Arrest's 
fiual  iMisitions^lSOO—has  been  retained ;  precessions  are  given  for  1880. 
There  is  au  index  to  published  tigures  of  nebnlffi  and  clusters,  and  an 
appendix  giving  the  places  of  new  nebuhe  published  too  lat^  to  be  in- 
corporated in  the  catalogue  itself.  Further  additions  in  nnmbers  or  in 
accuracy  of  positions  might,  perhai)s,  now  be  made  from  the  recently 
published  lists  of  Higourdan,  von  ICngelh.irdt,  (linzel,  Stone,  and  8wift. 

The  largest  refractor  devoted  almost  exclusively  to  the  observation  of 
nebula-  is  the  2(>-inch  eiiuatorial  of  the  Leander  McCorniick  Observatory. 
Professor  Stone's  object  is  to  obtain  as  accurate  l)osition8  as  possible 
an<l  thus  toestal>lish  the  means  of  detecting  the  proper  motion  of  tliese 
objects  if  any  exists.  Mis  working  list  embraces  all  nebulaj  uortU  of 
— 3(P  which  are  as  bright  as  the  fourteenth  magnitude. 

Dr.  Dreyer  has  submitted  to  a  rigid  examination  all  reported  cases 
of  variability  or  proper  motion  in  nebuhe,  an<l  coricbnles  that  in  not 
one  case  can  either  be  considered  as  well  established.  It  seems  that 
the  only  well  authenticate»l  changes  are  changes  of  brightness  only, 
while  we  so  {nr  do  uot  possess  any  cleur  evidence  of  chauge  of  form  or 
change  of  j)1ace. 

Detection  of  new  nebula'  by  photofjraphy.—Vroi'esmr  Pickering  in  order 
to  test  the  efficacy  of  photography  in  tiie  discovery  of  new  nebuhe  has 
compared  the  number  of  nebuhe  shown  in  a  series  of  photographs  of 
the  regions  about  the  great  nebuhe  in  Orion  with  the  number  in  the 
same  region  given  by  Dreyer's  catalogue.  Th<>  instrument  employed 
was  the  Bache  telescope,  which  has  a  photographic  doublet  with  an 
aperture  of  8  inches  and  focal  length  of  44  inches.  Each  plate  covered 
a  region  10  degrees  square,  the  great  nebul»  being  about  the  center; 
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ihit  definition  was  good  in  a  contra!  ciit  nlar  area  about  7  degrees  in 
diameter.    Fourteen  of  tLe  objects  plioto^raplied  are  eontained  in 
Dreyer'8  eatalo<;ue;  tour  in  tlie  catalogue  are  not  pbotograpUed;  twelve 
that  are  pliotoffraphed  are  not  in  the  catalogue.    Professor  Pickering  , 
concludes  that  in  carrying  out  the  same  proportion  we  might  ex|)ect 
to  discover  four  or  tive  thousand  such  objects  by  pbotographiug  the  | 
whole  sky ;  but,  he  adds,   there  is  one  cousideratioQ  that  may  serioudy 
modify  this  coiiclusiou.  The  successive  improvemeuts  in  photography  I 
have  contiuually  increased  the  limits  of  the  uebula  iu  Orion.   These  j 
plates  show  that  it  not  ouly  includes  the  sword-handle,  c,  t,  and  0^  bnt 
a  long  nebulosity  extends  south  from  Ci  others  surronnd  this  star^  while 
others,  both  north  and  south,  indicate  that  |>erhaps  the  next  increase 
in  sensitiveness  of  oar  plates  will  Join  them  all  in  a  vast  nebula  maoy 
degrees  iu  length." 

Herr  von  Gothard  has  obtained  extraordinary  results  with  a  10-ineli 
reflector.  His  photographs,  though  small,  show  a  great  richness  of  de* 
tail;  several  of  them  are  reproduced  in  an  article  by  Dr.  Vogel,  in  No. 
2854  of  the  Kachriohten.  The  photographs  of  clusters  Dr.  Togel  was 
able  to  enlarge  without  great  difficulty,  but  for  the  nebulse  it  was  ueoes* 
sary  to  resort  to  drawings;  among  the  latter  the  reproduction  of  a  | 
photograph  of  the  spiral  nebula  in  Ganes  Veuatioi  is  particularly  inte^  j 
esting. 

The  Ring  Nebula  in  Zyro.— Professor  Holden  reports  that  nearly  all 
the  nebul»  examined  with  the  36  inch  Lick  telescope  show  a  multitude 
of  new  details  of  strueture.  In  the  Ring  Nebula  in  Lyra,  for  example, 
LasselFs  4-foot  refleetor  and  the  Washington  26-inoh  refraetor  show 
thirteen  stars  in  an  oval  ontside  the  ring,  and  only  one  star  within  it, 
while  the  Lick  glass  shows  twelve  stars  within  the  ring  or  projected  ou 
it,  and  renders  it  obvious  lliat  the  nebula  consists  of  a  series  of  ovals 
or  ellipses — tirst  the  ring  of  stars,  then  the  outer  and  inner  edges  (►f  tlu' 
nebulosity;  next  a  ring  ot  laint  stars  round  the  edges  of  the  inner  rin;:, 
and  last  a  number  of  stars  situated  ou  the  various  parts  of  tlie  nebu- 
losity and  outer  oval. 

Mr.  lv(>l)erts'  photographs  of  the  Ring  Nebula  in  Lyra,  the  Great 
Nebula  iu  Andronieda,  and  others,  also  require  special  mention. 

The  Great  Nebula  in  (h  um. — In  the  spectrum  of  this  lu'bula,  Dr.  Cojh?- 
land  has  observed  a  new  line  apparently  identical  with  D3,  wave-length 
587.4.  The  oceurrenee  of  this  line  iu  the  siieetrum  of  a  nebula  is  of 
great  interest  as  affording  another  connecting  link  between  jjaseons 
nebula;  and  the  sun  and  stars  with  bright  line  spectra,  especially  with 
that  remarkable  class  of  stars,  of  which  the  first  examples  were  de- 
tected by  Wolf  and  Rayet  iu  the  constellation  Cygnns. 

The  Pleiades.— The  initial  volume  of  publications  of  the  Yale  Observa- 
tory is  a  valuable  memoir  by  Dr.  W.  L.  Elkin  on  the  positions  of  the 
principal  stars  in  the  Pleiades  as  determined  with  the  new  Yale  heliom- 
eter,  and  it  is,  we  believe,  the  first  heliometer  woric  done  in  this  coon- 
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try.    Dr.  Elkin  has  taken  in  all  the  stars  in  the  DnrchmasteraDjf  down 
to  9.2  magnitude,  which  may  reasonably  be  said  to  fall  within  the  group, 
and  in  so  doinfj  he  has  ri-jectcd  one  of  the  stars  used  by  Bessel  in  his 
celebrated  work  with  the  Konigsberg  helioineter  as  too  faint  for  accu- 
rate measurement,  but  he  has  added  seventeen  stars  to  Hessel's  list  of 
flfty- three,  so  that  he  hiis  taken  sixty-nine  stars  in  all.    Two  practically 
independent  methods  of  measurement  were  adopted.    The  first  plan 
was  to  measure  the  distance  of  each  star  of  the  grouj)  from  eacli  owv,  of 
four  reference  stars  situated  so  as  to  form  a  quadrilateral  syinmetrically 
placed  about  the  group;  the  position  of  each  star  thus  dej)en(U'd  on 
meavsures  of  distance  alone.    The  second  plan  was  to  measure  the  i>osi- 
tiou-angle  and  distance  of  eacli  star  from    Tauri  or  Alcyone,  the  cen- 
tral star  of  the  group.    The  work  on  the  quadrilateral  plan  was  com- 
menced in  March,  1S84,  and  lasted  to  December — the  measures  from 
Tauri  occupied  the  hrst  three  and  last  four  njonths  of  issr»,  the  mean 
ei>ocli  of  the  secoiid  triangulation  falling  about  a  year  later  than  that 
of  the  first.    Dr.  Hlkin  gives  a  brief  description  of  the  instrument  with 
his  method  of  using  it,  and  this  is  followed  by  a  determination  of  the 
instrumental  constants  and  by  the  observations  in  detail.   The  detini- 
tive  results  are  then  critically  compared  with  Vessel's  heliometer  work 
and  with  the  filar  micrometer  measures  of  Wolf  at  Paris  and  Pritcbard 
at  Oxford.  The  comparison  with  the  Konigsberg  obaervations  shows 
that  for  the  six  largest  stars  there  is  a  striking  community  of  mo- 
tion, both  in  direction  and  in  amount,  and  it  is  remarkable  that  this 
general  direction  of  drift  is  very  similar  to  the  reverse<l  absolute  motion 
of  Alcyone  as  given  by  Newcomb.   Dr.  Elkin  thinks  the  coincidence  is 
snfiioiently  close  for  two  of  the  stars  at  least,  and  possibly  for  the  other 
four,  to  warrant  the  inclusion  that  they  are  only  optically  members  of 
the  groap.  Of  the  remaining  twenty-six  of  the  thirty-two  stars  show- 
ing some  displacement  since  1840,  the  epoch  of  BessePs  catalogue,  the 
distribution  of  the  direction  of  motion  is  by  no  means  equable,  six  stars 
only  having  an  easterly  motion,  while  twenty  move  towards  the  west, 
and  here  too  there  seems  to  be  a  tendency  to  community  of  drift  in  cer- 
tain groups  in  the  same  part  of  the  duster. 

''The  general  character  of  the  internal  motions  of  the  group  appears 
to  be  thus  extremely  minute.  If  for  the  six  stars  mentioned  as  with 
more  or  less  probability  not  belonging  to  the  group  this  proves  to  be 
the  case,  there  are  but  five  stars  for  which  the  displacement  amounts  to 
over  one  second  in  forty-five  years.  The  bright  stars  especially  seem 
to  form  an  almost  rigid  system,  as  for  only  one  is  there  really  much  evi- 
dence of  motion,  and  in  this  case  (star  b)  the  total  amount  is  barely  one 
second  per  centuiy.  The  hopes  of  obtaining  any  clew  to  the  internal 
mechanism  of  this  cluster  seem  therefore  not  likely  to  be  realized  in  an 
immediate  ftiture." 

Professor  Hall  has  measured  with  the  26  inch  Washington  refractor 
tbe  positions  of  sixty-three  small  stars  in  the  group  relatively  to  the 
H.  Mis,  145-^ 
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brighter  stars  determined  by  Bessel  and  Elkin,  thas  fdmishlDg  fiirther 
data  for  testing  in  the  fatnre  any  movement  that  may  be  going  on  in 
the  system. 

Since  the  discovery  of  the  nebnla  in  the  Pleiades  aronnd  the  star 
Maia,  the  Henrys  have  been  at  work  perfecting  their  apparatus,  and 
upon  repeating  their  examination  of  the  Pleiades  with  an  ezposnre  of 
four  honrsy  and  very  sensitive  plates,  they  have  defined  with  considera- 
ble detail  a  great  mass  of  cosmic  matter  covering  a  large  part  of  the 
group.  The  most  interesting  detail  is  a  stniigbt  nebnions  filament  35^ 
to  iCKlong  and  only  3"  to  4''  wide  projecting  from  the  main  mass  in  an 
east  aud  west  direction.  This  filament  passes  over  seven  stars,  which 
it  seems  to  connect  like  beads  on  a  strinj?;  a  slight  change  in  direction 
takes  i)la(!e  where  it  meets  the  largest  star.  The  plate  contains  nearly 
twice  as  many  stars  as  the  first  plate — about  li,000  down  to  the  eight- 
eenth magnitude. 

Excellent  i)hot«)^raphs  of  the  Pleiades  have  also  been  taken  by  Mr« 
lloberts  near  Liverpool  with  an  18-iuch  sUvered-glass  refiector. 

ASTRONOMICAL  CONSTANTS. 

Constant  of  preceviion. — Dr.  Ludwig  Struve  has  deduced  a  now  value 
of  the  constant  of  precession  and  the  motion  of  the  solar  system  in  space 
from  an  elaborate  comparison  of  recent  Pulkowa  catalognes  with  Brad- 
ley's observations  as  reduced  by  Aiiwers,  thus  obtaining  an  interval  of 
a  centnry — 1755.0  to  1855.0— for  the  determination  of  proper  motions. 
These  proper  motions,  compnted  with  O.  Struve's  precession  constant 
(of  1841),  were  affected  by  the  apparent  displacement  dae  to  the  motion 
of  the  solar  system  in  space  and  by  the  error  of  the  assamed  precession 
constant. 

They  thus  furnished  a  means  of  determining  these  two  quantities. 
After  rejecting  seven  stars  which  seem  to  be  exceptionally  near  us,  tlie 
remaining  2,509  are  divided  into  120  groups,  forming  240  equations  of 
condition  to  be  solved  by  least  squares  for  the  determination  of  the  five 
unknowns,  the  co-ordinates  X,  Y,  Z  of  the  sun's  "goal''  (or  })ointJn 
space  towards  which  the  sun  is  traveling,  to  adopt  the  term  introduced 
by  Professor  Kewton)  and  the  corrections  c^m  and  to  Bessel's  con- 
stants.  The  following  table  shows  the  resulting  value  of  the  luni-solar 
precession  comi)ared  with  that  of  previous  calculators: 

BeuBcl  50.":?r,:i5     Bolto  50.":r^4 

O.Struvo  ....:.().  a7lH       Holte  r.O.  afiTO 

Nyrdij  50.  .WJ      Col  to  50.  3021 

Dreyer  50.  3820      L.  Struye  50.  3514 

At  the  riid  of  the  paper  the  aiitlior  treats  of  the  ]»lanetary  inccession 
and  tilt'  .secular  variation,  anil  gives  a  list  of  stars  whose  pi«»pt  r  mo- 
tions as  found  by  him  dilVerfrom  those  deduced  l>y  An wers  from  tireeii- 
wich  and  PnTlin  observations.  The  results  obtained  iox  tho  motiou  of 
thu  tiolar  bystem  are  quoted  ehsewUere  in  tiiis  report. 
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Constant  of  aberration. — Uerr  Kiistoer  of  tlie  Herlia  Observatory  has 
made  a  detennination  of  the  constant  of  aberration  with  a  4^  inch 
broken-back,  nniversal  iustrnment,  employing  what  is  commonly  known 
in  this  conntry  as  Talcott's  method.  His  result  is  a  correction  of  — 0'M32 
to  StruTe's  constant  of  aberration  with  the  small  probable  error  of 
JsO'^.Oll.  A  fhrtber  ezhaostive  discnssion  of  the  observations  has  led' 
the  anther  to  conclave  that  the  latitude  of  his  instrument  in  the  spring 
of  1884  was  0".204:i:(K'.02t  greater  than  in  the  spring  of  188Ch«-im- 
portant  evidence  upon  the  mooted  question  of  the  variability  of  ter- 
restrial latitudes. 

Professor  Hall  has  recently  reduced  a  series  of  observations  of  a 
LyrsB  made  with  the  prime  vertical  instrument  at  the  IT.  S.  Naval  Ob- 
servatory between  the  years  1862  and  1867.  These  observations  had 
been  designed  to  give  corrections  to  the  assumed  values  of  the  constants 
of  nutation  and  aberration,  and  an  absolute  determination  of  the  paral- 
lax of  the  star.  The  series  was  not  con  tinned  for  a  sufficient  period  for 
the  first  purpose,  and  a  preliminary  examination  having  shown  that  a 
nc&:<ativo  parallax  woiiUl  result,  the  work  has  been  set  aside  till  the 
present  time.  The  mean  resultinjif  parallax  from  the  43G  observations 
is  /T=— O''.079i0".0134,  and  tUe  constant  of  aberration  =20".450Gi 
0".0l42. 

On  account  of  the  uncertainty  in  the  parallax,  Professor  Hall  has  in- 
troduced a  [jarallax  of  -fO'M.J,  about  the  mean  valuo  indicated  by  nu- 
merous observations  of  this  star,  and  ho  then  (►brains  a  constant  of 
aberration  =^'20".4.jl2iO".014 1.  To  this  result  In^  «;ives  the  preference 
and  deduces  for  the  solar  parallax  8".810i()".(M)(;2,  adopting?  ITansen^a 
vidue.  of  the  mean  anomaly  of  the  earth  and  eccentricity,  Clarke's  value 
for  the  equatorial  radius  of  the  earth,  and  Michelson  and  Kewcomb^S 
determination  of  the  \  I'loeity  of  lij,^ht,  180,325  miles  per  second. 

llerr  Xyren  has  louud  in  a  discussion  of  the  Pulkowa  observations 
of  the  ditVerence  ot  ri^^ht  ascension  between  Polaris  and  its  companion, 
evidence  to  contirm  the  hypothesis,  upon  which  determinations  of  the 
aberration  constant  rest,  that  the  velocity  of  light  is  independent  of 
the  state  whether  of  motiou  or  rest  of  the  luminous  body. 

On  the  other  baud  the  experiments  of  Michelson  and  Morley  seem  to 
throw  sonu^  doubt  upon  FresnePs  hypotheses  that  the  ether  is  at  rest 
except  ill  transparent  media,  and  that  there  it  participates  in  the  motion 

of  translation  in  the  ratio  — -5— »  n  bein?  the  index  of  refraction. 

n*  ' 

Loowy's  roethoil  of  determining  the  constant  of  aberration  from  dififer- 
eutml  measurements  of  the  chan<::es  in  the  distances  of  suitably-chosen 
pairs  of  stars  is  to  be  tested  at  the  Paris  Observatory  with  an  equatorial 
coud(3,  and  by  Professor  Comstock  at  the  Washburn  Observatory  with 
suitable  apparatus  fitted  to  the  0  inch  equatorial.  The  method  is  essen- 
tially to  bring  the  two  stiirs,  which  may  be,  say,  90  degrees  apart  in  the 
Bky,  into  the  field  of  an  equatorial  by  reflection  trom  the  surfaces  of  a 
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double  mirror  at  tlie  objective  :  any  cljan^je  in  the  distance  between  the 
two  Btars  can  then  l>e  measured  with  extreme  nicety.  Itsliould  perhaps 
be  incutionetl  that  Uouzeau  ciaimeU  to  liave  suggested  this  priuciple  ia 
1871. 

JHurnal  nutation. — M.  Niesteii,  in  applying  Folio's  forinuhefor  diurnal 
Dutation  to  the  Green  w  ich  observations  of  y  Dracouis,  has  found  a  posi- 
tive parallax  where  Maiu  and  Downing  obtained  a  negative  value,  and  a 
constantof  aberration  more  closely  af]:reef  n;x  with  that  generally  adopted. 
Introducing  similar  corrections  in  llall's  discussion  of  the  prime  verti- 
cal observations  of  a  Lyne  has,  however,  had  no  appreciable  effect 

STAR  CATALOGrES  AND  CHARTS. 

Paris  Catalogue, — ^The  first  two  volumes  of  the  great  work  undertaken 
by  Jicverrier  a  third  of  a  century  ago,  the  re  observation  of  tiie  stars  of 
Ijalande's  catalogue,  have  recently  been  published.  The  lirst  volume  is 
the  iirst  installment  of  the  catalogue  proper,  viz,  stars  from  0^  to  6^  of 
right  asceusion,  observed  during  the  years  1837  to  1881;  tbe  second 
volume  gives  the  separate  observations.  Each  series  when  complete 
will  extend  to  four  volumes.  The  observations  were  made  with  the  five 
meridian  instruments  of  the  Paris  Obsorvatoiy«  and  inelade  some  20,000 
or  30,000  observations  made  between  1837  and  1854;  they  have  there- 
fore been  divided  Into  three  periods,  1837-'53, 1854-'G7,  and  1868-'81, 
and  severally  reduced  to  tbe  mean  epochs  1845, 1860,  or  1875.  Obser- 
vations subsequent  to  1881,  about  one-fourth  of  the  entire  number,  will  be 
published  separately.  The  present  section  of  the  catalogue  contains 
7,245  stars,  and  represents  about  80,000  observations  in  both  elements. 
It  gives  for  each  of  tbe  three  periods  the  number  of  observations,  tbe 
mean  date,  the  right  ascension  and  north  polar  distance  reduced  to  tbe 
mean  epoch,  and  a  comparison  with  Lalande.  Tbe  precessions  for  1875 
are  also  added.  The  introduction,  by  M.  Galliot,  who  has  8ui)enn- 
tended  the  reduction,  contains  a  discussion  of  the  probable  errors  of  the 
observations,  and  is  followed  by  a  comparison  of  the  present  catalogne 
with  Anwers'  Bradley,  and  an  important  investigation  by  M.  Bcssert 
of  the  i>roper  molious  of  a  large  number  of  stars,  followed  by  a  table  of 
errors  in  J^alande's  catalogue  which  the  present  and  other  catalogues 
havi'  brought  to  light. 

Cincinnati  Zone  ('(ildlogue. —  IMolcssor  I'orter  has  published  the  re- 
sults of  ohsi'i  vations  made  with  a  .i-inch  transit  instrument,  at  the  (Cin- 
cinnati Dbservattny,  upon  4, stars  In'tween  the  declinations  — 18° SO' 
and  —22^  20',  diirinf,'  the  years  ISS.")  to  1,SS7.  The  faintest  stars  were  of 
about  S.."i  niauiiil iidc,  niitl  nearly  all  the  stars  wcie  observed  three  times. 
The  observations  were  ina<ie  in  zones,  the  1»lescope  beiii^^  elampeil. 
The  transits  whicii  weie  recorded  by  the  chrono'^i ajih  were  ;:(Mierally 
tak<Mi  overlive  wires,  and  two  bisections  were  made  in  deelination  when- 
ever time  allowed.  The  piobable  errors  of  a  sinj^le  observation  nre 
A  OM-.i  and  i  l."SI.  An  appendix  j^ives  the  proper  motion  of  4>cv- 
cuty-livc  stars  deduced  from  a  comparisuu  with  other  catalogues. 
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Dwuink  Oatahgue, — ^Tbe  sixth  part  of  tbe  DuusiDk  observations  is  . 
devoted  to  a  catalogue  of  1,012  stars,  between  — 29  and  --23o  declina- 
tion, observed  with  tbe  meridian  circle  from  1881  to  1885.  Tbe  standard 
stars  employed  are  those  of  tbe  Berlin  Jabrbucb,  and  the  observations 
are  rednoed  to  Anwers'  system.  Tbe  mean  right  ascensions  and  decli- 
nations, with  the  annual  precessions  for  the  epoch  1885.0,  the  mean 
epoch,  and  the  number  of  observations  arc  given. 

Pulkoica. — Volume  xii  contains  a  catalogue  for  1805.0  of  the  principal 
stars,  tothefoiirth  n)a^Miit  iidc — 381  in  number — as  far  as  15  degrees  south 
declination  deduced  from  t»bservations  in  tbe  years  18(51-1872.  Tiie  for- 
mation of  a  (catalogue  of  tbese  stars  tor  tlu'  ('i)ocli  IS  15.0  was  tlu^  first 
piece  of  work  (;omi>U'ted  by  tbis  observatory,  and  tbe  ju'esent  work  is 
tbus  enhanced  in  value  by  being  au  almost  exact  rex)etition  uf  that  un« 
dertaken  twentv  vears  before. 

Auirer.s^  ucic  reduction  of  Bradh  i/. — Tbe  tliiid  volume  of  Anwers'  new 
reduction  of  l>radh'y,  Mliieb  lias  been  live  years  in  goiu.n  tbrouijb  tlie 
pres.s,  was  finally  i)iiblislied  in  1S88.  Tbis  volume  contains,  iu  addition 
to  tbe  catalogiu>  i)roper,  tables  giving  tbe  (luantities  in  tbe  reduction  to 
tbe  apparent  place  that  depend  upon  tbe  star's  position,  and  a  compar- 
ison of  liradley's  i>ositious,  re<luced  to  18G5,  witb  Berlin  and  (ireenwicb 
observations  of  about  tbe  same  date.  The  catalogue  eoutains  3,208 
stars,  and  gives  for  eaeb  star  tbe  luagnitnde,  rigbt  ascension,  and  dec- 
lination for  1775.0,  corrections  to  tbe  Fundiunenta  ol'  Kessels,  inind)er  of 
observations,  epoch,  precessions  for  1755,  1810,  and  1805,  proper  mo- 
tions, references  to  Greenwich  catalogues,  and  to  double-star  cata- 
logues, where  the  star  was  double,  and  a  cohimu  of  notes. 

An  important  list  of  480  stars  to  be  n.sed  as  fundamental  stars  for 
zone  observatious  between  —20^  and  —80^  declination,  is  published 
by  Dr.  Anwers  in  the  Monthly  Notices  for  June,  1887. 

Dr.  C.  II.  F.  Peters  has  contributed  two  valuable  papers  to  the  third 
volume  of  the  Memoirs  of  tbe  National  Academy  of  Sciences ;  the  first 
is  a  critical  examination  of  all  data  bearing  on  Flamsteed's  tweidy  two 
^'missing"  stars,  for  each  of  which  a  plausible  explanation  is  found; 
and  the  second  paper  is  a  list  of  corrigenda  in  the  catalogues,  O.  Arg. 
8.,  Bonn  Ti,  Welsse  (I  and  2),  Kilmker,  Schjellerup,  Baily's  Lalaude 
cones,  Tamall,  Glasgow,  Santiago,  and  Geneva. 

A  very  nsefol  index  to  stars  in  Airy's  six  Greenwich  catalogues  not 
foand  in  Flamsteed— the  work  of  Miss  Lamb— will  be  Ibund  in  the 
fifth  Tolnme  of  publications  of  the  Washburn  Observatory. 

AttronamUcIte  QueUsoha/t  Zones, — ^The  following  notes  condensea 
from  the  reports  presented  at  the  meeting  of  the  Gesellschaft  in  Angnst, 
1887,  show  the  progress  of  the  work  at  that  time: 

XiUMM,  80"-75O. — Tbe  second  voluiuoof  obhei  vationslumbeen  priutrd,  ami  the  redoo* 

tioos  to  1875.0  and  tbe  fomuition  of  tbo  catulugue  have  been  begno. 
Dwrpai,  750.700.— Partly  printed. 
CkriitUmi^  70o-65o._Qi^^r  piirt  printed. 
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M^nafora-QolAmt  6&o-65<'.— Oatologae  finished  to  the  pnoeMioiw;  0^  nady  fiit 

l>rc88. 

Cambridge  (Harvard).  5.".  -60°. — KeductioiiH  nearly  completed. 
Bonn,  500-40°.— Keductions  well  udvauced. 
Lund,  400-dso.— Two-thiida  rednoed  to  1875.0. 

Leiden,  35°-30°.— Zonea  printed,  and  preoeeaions  fbr  eatalogne  partly  finished. 
Ctmhrid§e  (EnglandX  90o-86P.-Obsemtion8  nearly  oomplete;  reductions  ptoeeediog 

rapidly. 

ncrliii,  250-90°.— Reductions  nearly  fmiahod. 
licrUti,  20  -15°. — Redncfions  under  way. 
Leipzig,  15^-5^.— ObservatioiiB  practically  iiuishod. 
AlbtMjff  fio-P.— In  press. 

JRoolai^,  -{-l®  .  .  .  — SP.—Ohservations  finished ;  redoetionR  progressing. 

Observations  of  zero  stars  lor  the  zones  —2^  to  —23^  \iV  are  in 
l>roffress  at  Leiden,  8trassburg  and  Karlsruhe.  Two  of  these  zones 
have  been  nndertaken  in  the  United  States— 9^  SO'  to— 20'  at 
Canibrid-e  and  -13^  50'  to  -18o  10'  at  Wasliinpton. 

Star-charts. — Sections  iii  and  iv  of  the  Southern  Dnrehniusterung 
charts  (sheets  48,  53-63)  have  been  ])ublished,  brin*:^in{^  to  a  close  that 
most  valuable  work.  Professor  Sclioufeld  has  issued  with  these  host 
numbers  a  short  list  of  errata  detected,  which  is  reprinted  iu  No.  283^ 
of  theNachri(!hten. 

A  series  of  charts  embracing  all  the  stars  visible  to  the  naked  eye- 
that  is,  down  to  about  the  sixth  and  oue-half  magnitude— has  been  pub- 
lished by  Mr.  Cottam,  and  has  been  very  highly  complimented.  There 
are  in  all  thirty-six  sheets,  the  scale  being  one-third  of  an  inch  to  one 
degree  of  a  great  circle.  Another  nseful  book  of  the  same  kind  is 
Klein's  New  Star-Atlas^  which  has  appeared  in  both  English  and  Qer* 
man  editions.  There  are  eighteen  maps,  containing  abont  the  same 
number  of  stars  as  Mr.  Gottam's,  and  giving  also  all  the  nebulte  and 
clusters  visible  in  telescopes  of  moderate  power— a  great  help  to  comet 
hunters. 

STELLAR  PARALLAX. 

ParoUodP  of  a  Ta«rt.*— Prof.  Asaph  Hall  has  published  in  NOb  166  of 
the  Astronomical  Journal,  a  determination  of  the  parallax  of  a  Taaii 
ftom  a  series  of  observations  with  the  26-ineh  Washington  equatorial, 
extending  from  October  2, 1886,  to  March  15, 1887.  The  comparison- 
star  was  an  eleventh  magnitude  companion  distant  about  116",  in  posi- 
tion anj^le  3P.5.  The  resnltinp:  values  of  the  relative  parallax  are: 
From  measures  of  position  angle,  /T=+0".ir>3iO".O4O0 ;  and  from 
measures  of  distance,  7r=-fO".(K55iO".043l.  Tin-  Jinan  value  of  the 
l^arallax  of  a  Tauri  from  these  observations  is,  therefore,  ;r=0".102± 
0".029G. 

Prof.  ().  Stnive,  using  the  same  comparison-star,  recently  obtiuued  a 
value  nearly  live  times  as  great,  namely,  7r=()". 516:1  0".057. 

Parallorof  2  1510.— Dr.  L.  dc  liall,  of  the  observatory  of  the  Tniver- 
sity  of  Li^e,  has  detenuiued  in  a  similar  manner  the  parallax  of  tlio 
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brighter  (^oinponoiit  (wliicli  liu.s  :i  seii.siblc  proper  motion)  of  this  optic- 
ally double  Htar.  From  measures  of  positiouauglo  lio  finds  ;r=-f  O  '.Olil 
sb6''.013;  aud  from  measures  of  distauoe,  nss^Q". 112^0" MO.  The 
mean  result  is  7r=-\-()"A(n±0"MS. 

PaynUnr  of  ^  2398. — A  new  investigation  of  the  parallax  of  tbe  doable 
star  2  1{.*508  has  been  mad«>  l)y  Dr.  Lamp,  based  upon  observations  be- 
tween May  liOj  1885,  and  ^larch  la,  1887.  In  this  he  not  only  obtains 
a  ver^^  satisfactory  confirmation  of  his  previous  value  of  the  parallax 
(O^'-Si)  of  the  larger  star,  but  he  is  able  to  show  that  the  two  stars  are 
at  practically  the  same  distance.  For  the  principal  star  he  finds  the 
annual  parallax  eqaal  to  (y*J35QO±(y'M40',  for  the  smaller,  0".3548 
:kiy'MZl}  or  for  the  mean,  O''.353dL(K'.0U.  The  magnitudes  are  8.7 
and  respectively,  and  the  common  proper  motion  abont  — 0*«17  in 
right  ascension,  and  +1".90  in  declination  annually. 

FaraUax  of  ftrtt-magnitude  atari  in  the  n&rthem  hemUphere. — ^Dr.  El  kin 
has  completed  his  heliometer  measures  for  tbe  determination  of  the 
parallax  of  the  ten  stars  of  the  first  magnitude  in  the  northern  hemi- 
sphere, and  summarizes  his  results  in  the  following  table: 


Star. 

Parallax. 

trior. 

No.  of 
compava- 
tivo  stars. 

No.  of 
obaerva- 
tiona. 

I*r<>iM>r 
motion. 

-fo.  lie, 

-1^0. 

6 

64 

0. 202 

+0.  107 

.047 

9 

16 

0.  442 

-U.  (Ilt'.» 

.(H!» 

2 

16 

0.  022 

-|-(».  '2i  A} 

.047 

2 

16 

1.2.^.7 

.047 

*» 

16 

0.  <;2H 

4-0. 

.04'^ 

1 

l.-» 

0. 2.V) 

.  iy22 

10 

2. 2^7 

-f  0.  o:m 

.  04.-> 

2 

:w 

0.  :U4 

.  047 

4 

i(> 

o.r,i7 

-U.U42 

.047 

4 

16 

0.010 

The  mean  of  tlie  ten  parallaxes  {i^ive^  for  the  mean  parallax  of  a  first- 
mafroitude  star,  +()".089  i0".015,  a  result  according  well  with  the 
valu<\s  deduced  by  Gyld^n  (0".0S4)  and  Peters  (0".102). 

The  probable  errors  include  an  estimation  of  the  i)robable  systt'inatic 
error  of  tlie  infasures.  Thoy  Jire  therefore  eoiisidcrahly  hirfjer  tlian 
those  generally  assigned  to  su(;h  results,  which,  iw  a  rule,  only  take  into 
account  the  mere  casual  error  of  observation. 

It  will  he  seen  on  inspection  of  the  table  that  of  the  ten  stars  six 
may  be  said  to  ^\yo  imlicatioiis  of  a  iiKMsinahle  parallax,  but  in  only 
two  cases,  a  Canis  Miiioi  is  and  Aipiila',  are  the  values  iu  any  de*jjree 
renmrkable,  aud  tlu'se  eoufinn  closely  results  of  former  invest i^iators ; 
Auwers  and  Wa<;uer  haviu-  obtained  -fO'M*4(»  f  0".02!»  and  +n".200 
ri:0".038  resi>ectively  lor  Pi(»cvoii,  aud  W.  Struve  -f  O'MSl  \  {)".m\  for 
Altair.  On  the  other  baud,  the  next  two  largest  results,  tbo^e  I'ur 
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a  Bootis  and  a  AurigtB^  do  not  confirm  tbe  large  values  fonnd  by 
O.  Stmvo,  +0".5I0  and  +0".305;  but  in  tbe  caae  of  tbe  fanner  star 
tbere  is  a  dose  agreement  witb  Hall,  wbo  got  +0".102  rtlK'.OaO,  and 
tbere  seems  to  be  bat  little  doabt  tbat  tbe  Palkowa  valne  is  largely 
in  error. 

Of  tbe  fonr  stars  wbere  tbe  parallaetie  displacement  bas  been  inap- 
preciable, Arctnms,  witb  its  large  proi)er  motion  of  over  2",  second 
only  to  tbat  of  a  Ceutanri  in  all  of  tbe  200  brigbtest  stars  down  to  tbe 
fourtb  magnitude,  is  especially  note-wortby.  Tbe  minuteness  of  tbe 
parallax  is  beyond  doubt,  depending,  as  it  does,  on  five  pairs  of  com- 
parison stars,  all  in  reasonable  a^reeincut,  and  it  can  not  be  considered 
as  seriously  at  variance  with  tbe  results  previously  obtained  by  Peters 
and  Johnson,  +0'M27  :L()".()73  aiul  +(VM38  iO".052  resi)ectively, 
when  their  liability  to  systematic  error  is  taken  into  account.  The  Yale 
result  for  J^yrre  does  not  fall  in  well  with  those  hitherto  deduced  for 
this  star.  If  we  coninience  at  the  epoch  of  W.  Struve  and  neglect  the 
earlier  attempts  to  liud  the  absolute  i)arallax,  we  have  the  loilowiug  list 
of  valueu: 


Parallax. 


VV.  Stnivo.  at  Dorpat,  1837-'40  

Vnten,  at  Pnlkowa,  1H42  

(>.  Stiiiv.-,  at  I'lilkowa,  l>-Til-'53  

.)oliii8on,  at  Oxfonl,  1^54- dr>  

Hrifnnow,  at  Dnblin,  ISfiJ^-f®  

Hi  iiiiiiow  .  ;it  Dublin.  l.^TO  

llall,  at  Wa^liingtou,  l»cK)>'tjI  


iO.  (125 

.io:< 

.(m 

.147 

.  0(  >1) 

.154 

.U4U 

.218 

.010 

.1K8 

.  o:i:t 

.134 

.0053 

Probable 
error. 


f^om  which  a  parallax  of  about  -^()".n  would  seem  well  assured.  Th«i 
pair  of  comparison  stars  used  by  Elkiu  are  very  symmetrical,  and  80 
large  a  valne  would  seem  incompatible  witb  tlie  beliometer  measnxss. 

Photogrt^hio  determination  of  BteUar  paraUao!, — Professor  Pritcbard, 
of  tbe  Oxford  University  Observatory,  pursuing  bis  experimental  work 
upon  tbe  determination  of  stellar  parallax  by  tbe  belp  of  pbotograpby, 
bas  publisbed  tbe  following  interesting  results.  Tbe  last  tbree  are  pro- 
visional, baving  been  determined  from  only  six  months'  observatioos: 


i'd^  C'igiii  .... 
ft  CiiAsiopenf 
Polaris  .. . 
a  CusHiojio:!', 
fi  Caasiopi'm 
y  Caniopew 


Parallax. 


.4:ii>a 

.187 
C  .050 


Probable  | 
errur.  i 


{  0. 01  so 

.mo 

.o:!ll 

.030 
.047 
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For  oomparison  we  may  cite  tbe  following;  resalto  obtained  by  other 
aatronomera  working  with  eqnatonals  aod  heliometera  iu  the  usual  way : 


ProfesMr  Pritcbard  lays  stress  upou  tbe  foot  that  each  photographic 
plate  most  be  considered  as  carrying  its  own  scale;  and,  due  regard 
being  paid  to  the  unavoidable,  though  slight,  variatious  of  scale  in  the 
different  plates,  he  is  of  opinion  that  in  this  delicate  class  of  work  pho- 
tography will  give  as  accurate  results  as  any  other  known  method. 

For  61  Cygni  the  value  given  rests  upon  the  measurement  of  three 
hundred  and  thirty  plates,  taken  upon  eighty-nine  nights;  each  com- 
ponent was  referred  to  fbur  comparison  stars.  On  each  of  fifty-three 
iiiglits  four  photoi^raphic  plates  were  taken  of  /x  Cassioi)ea^,  the  ez- 
posnres  varying  frou  Ave  to  ten  minates.  Exi)eriment8  seemed  to  indi- 
cate, however,  that  sufticiently  approximate  results,  with  a  great  saving 
of  labor,  would  be  obtained  by  confinin*;  the  observations  to  about  five 
nights  in  each  of  four  periods  of  the  year  indieated  by  the  position  of 
the  parallactic  ellij>se.  rrofcssor  i*rit(  hard  proi)oses  to  api)Iy  this 
methoil  systeinatit  ally  to  all  lliosc  stars  between  nia«;nitiides  one  and 
one-half  and  two  and  one-half  wiiich  attain  at  Oxford  a  snitahle  alti- 
tude; and  he  hopes  to  obtain  <;ood  resnlts  for  all  of  these  sUirs  that  have 
a  parallax  not  less  than  the  thirtieth  of  a  second  of  arc. 


Extension  of  the  luw  of  (jrarilaiwn  to  stellar  systems. — Professor  Hall, 
in  a  discussion  of  this  question  iu  the  Astronomical  Journal,  after  a  re- 
view of  the  various  apeeulat  ions  upon  the  subject,  says :  "  The  weakness 
of  the  proof  that  the  Newtonian  law  governs  the  motions  of  double 
stars  arises  from  two  sources,  lu  the  first  place,  the  errors  of  obser- 
vation have  a  large  ratio  to  tbe  quantities  measured.  This  condition 
makes  it  difficult  to  compute  the  orbits  with  much  accuracy,  or  we  may 
satisfy  the  observations  with  very  different  elements.  -  •  •  The 
insufficiency  in  the  data  can  only  be  removed  by  further  observation. 
Since  there  is  no  theoretical  difficulty  in  the  way,  the  continuation  of 
the  observations  of  double  stars  and  the  improvement  of  methods  of  ob- 
servation will,  in  time,  give  the  means  for  the  accurate  determination 
of  their  apparent  orbits.  The  theoretical  difficulty  in  proving  the  law 
of  Hewton  for  double  stars  can  not  be  overcome.  But  we  can  increase 
the  probability  of  the  existence  of  this  taw  by  determining  more  orbits 


61  Cygui 


Bessel,  1840  

Anwcrs,  1863  

Hall.  1878  

Hall,  18-jO  

HeHsel  

•Strjivo  

Litul(Mi:iii  , 

Struvo  and  Peteiv 
C.A.  F.  Petew.... 


-fO".  348 
-1-0  .504 
-fO  .4»>8 
-fO  .'JOl 
-0  . 1-i 
-fO  .  M-Z 

-f 0  .  in 

-f  U  .  17\> 
.007 


M  CairiopeB 


Pilaris 


BOTJBLB  AND  MULTIPLE  STARS. 
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and  those  lliat  are  very  differeutly  situated.  If  the  law  prove  satis- 
factory in  all  cases,  w©  sball  have  a  probability  of  its  universality  in- 
creasing witli  the  progress  of  astronomy."  But,  although  this  proba- 
bility may  be  very  great,  it  can  not  constitute  a  proof  offering  the  char- 
acter of  experimeutal  certainty  which  clothes  the  law  of  Newton  itself 
in  oar  planetary  system. 

A  serious  difficulty  is  enooantered  in  the  enormous  velodtleB  with 
which  (]  ui  te  a  nnmber  of  stars  appear  to  be  moving  through  space,  ran- 
away"  Oroombridge— 1830,  fi  CassiopesB,  ft  Hydri,  a  Bootis,  and  others. 
Some  of  these  velocities  are  comparable  to  that  of  a  comet  in  close  prox- 
imity to  the  sun,  but  in  most  cases  there  is  no  visible  object  near  the 
one  in  motion  to  which  we  can  ascribe  an  attractive  force,  acting  accord- 
ing to  the  Newtonian  law,  which  would  produce  the  velocity  observed, 
unless  we  assume  enormous  masses. 

An  interesting  article  upon  this  subject  is  contributed  by  M.  Tisse- 
rand  to  the  Bulletin  Astronomiqne  for  January,  1887. 

MUan  Double  star  ote0rva<ibM.^Profes8or  SchiaparelK  has  published, 
in  the  Milan  volume  38,  his  first  series  of  double  star  observations  made 
.  at  that  observatory  with  the  8-inch  refractor  from  1874  tx>  1885.  There 
are  four  hundred  and  sixty-five  sttirs  in  his  list,  and  in  most  of  tbeni 
the  components  are  less  than  5"  apart.  In  an  appendix  arc  driven  the 
mean  results  for  a  number  of  the  closest  jiairs  as  measured  with  the 
18  inch  rcfra(*lor.  With  this  itistriiment  lie  discovered  that  the  princi- 
pal star  off  Hydra'  is  itself  a  very  close  (loul)]c,  the  majrnitiidcs  of  the 
two  com])oncnts  bciii'r  4  and  5.5,  and  distance  or  ()".1I5.  The  first 
part  of  the  volume  contains  a  detailed  destuijition  of  the  optical  per- 
formance of  the  8  inch  refractor,  a  discussion  of  the  errors  of  the  mi- 
crom<'ter  and  of  the  acu'idcntal  errors  of  ohsei  vation,  and  a  very  full 
comparison  with  Dcmbowski's  measures.  Tlic  dillcri-nccs  in  the  <ieter- 
mination  of  position  an^jh'  due  to  the  vaiyin;;  iuclination  of  tije  line 
joininfj  the  two  stars  to  the  line  of  the  observer's  eyes  are  also  investi- 
gated, but  tlie  reversion  prism  was  not  use<l.  Professor  Schiaparelli 
finds  that  his  measures  of  distance  are  free  from  systematic  errors.  <lue 
to  i>ersonality,  but  his  position  an«^les  have  a  tendency  to  be  small  as 
compared  witii  those  of  other  observers. 

Professor  Ilongh  has  published  a  catalogue  of  two  hundred  and  nine 
new  double  stars  discovered  and  measured  by  himself  with  the  18^-inch 
refractor  of  the  Dearborn  Observatory.  Short  lists  of  new  doubles 
discovered  with  the  McOorniick  20  ineh,  and  the  Lick  3G-inch,  have  also 
been  published.  Bjirnham's  list  of  his  discoveries  with  the  36-iuch  re- 
fractor in  three  months  is  very  interesting,  containing  as  it  does  new 
companions  to  y  Cassiopeie,  11  mag.,  2".3  distant;  and  a  Tauri,  12  mag., 
2".3  distant 

The  following  table  contains  the  results  of  recent  computations  of 
the  orbits  of  binary  stars.  The  star  <^  Bquuloi  is  of  especial  interest, 
as  the  period  of  eleven  and  a  half  years  assigned  to  it  is  the  shortest  of 
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any  known  pair.  Tbe  elemeute,  liowever,  are  ouly  to  be  regarded  aa 
provisional. 

For  85  Pegaaif  Mr.  Schaelx  rle  has  (UnUiced  proper  motions  of  -f-U*.iiii3 
in  right  asoensioo,  and  — 1'^005  in  declination. 
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The  inultiph' star  1'  ('(incri. — Professor  Scelip:or\s  rciHMit  investigations 
Lave  confirmed  tlic  results  of  liis  earlier  work,  and  those  obtained  by 
Btruvo  in  1874.  *'The  three  stars  A,  B,  and  C  liave  the  magnitudes  re- 
Bpcctivoly,  5.0,  5.7,  and  5.3.  Tlie  proper  inotioii  of  the  system  amounts 
in  a  ccutury  to  -|-10^0  in  rijjfht  ascension,  and  to  —11"  in  <leclinatiou. 
The  close  pair,  A  and  11,  have  a  motion  round  each  other  in  about  sixty 
years,  tbeir  apparent  distance  varying  from  about  0".0  to  I'M  ;  whilst 
C,  tbe  more  distant  companion,  lias  moved  through  about  55^  of  posi- 
tion angle  round  the  other  two  since  llerschel's  observations  in  178 1, 
its  distance  never  very  greatly  vaiying  from  The  motion  of  A 
and  n  round  their  common  center  of  gravity  does  not  appear  to  be  dis- 
turbed to  any  appreciable  extent  by  the  influence  of  O,  which  is  so  placed 
as  not  to  affect  their  apparent  relative  motions,  even  though  a  very  con- 
siderable mass  be  assigned  to  it,  and  as  a  fact  Professor  Seeliger  finds,  for 

the  most  probable  value  of  the  mass  of  C,  j^^=2.38(>,  where  and 

fli'  are  the  masses  of  A,  B,  and  G  respectively.  But  there  is  a  periodi- 
cal retrogression  of  0  itself  which  is  most  easily  accounted  for  by  sup- 
posing the  presence  of  a  close  companion,  one  hitherto  undetected,  and 
therefore  either  entirely  dark  or  but  faintly  luminous.  The  distance  of 
this  companion  is  probably  only  a  few  tenths  of  a  second,  the.distance  of 
€  fh)m  the  pointy  round  which  It  appears  to  revolve,  and  which  may 
reasonably  be  assumed  to  be  the  center  of  gravity  of  itself  and  of  D,  tbe 
88  yet  undiscovered  fourth  member  of  the  family,  being  onl^'  abont  one- 
fifth  of  a  second.  The  entire  group  may  then  be  considered  as  a  double 
double. 
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VARIABLE  AND  COLORED  HTARR. 

Chandler's  catalogue  of  variable  stars. — The  most  iiupurtuiit  work  upon 
variable  stars  since  SSchoenl'eld's  Zweiter  Catalog,"  now  thirteen  years 
old,  is  a  new  catalogue  pnblished  by  Mr.  S.  0.  Chandler  as  Nos.  179  and 
]H()  of  the  Astronomical  Journal.  In  tlie  absence  of  any  later  eatalopie 
from  Scboenfeld  this  immediately  takes  its  ]dace  as  the  standard,  though 
the  author  states  that  it  is  preliminary  to  a  more  complete  catalogue 
which  will  embody  a  series  of  obserratioosaDddefloitive  investigations 
now  in  hand. 

An  analysis  of  the  catalogue  shows  that  of  the  225  stars  eomprifled 
in  it  160  are  distinctly  variable ;  in  12  the  periodic  character  is  rather 
uncertainly  defined ;  14  are  distinctly  irregular;  12  belong  to  the  so- 
called  novtBf  or  have  been  seen  at  only  one  appearance;  and  the  27  re- 
maining have  been  too  little  observed  for  the  character  of  the  variation 
to  be  properly  known.  Of  the  160  periodical  variables,  epochs  of  both 
maximum  and  minimum  are  assigned  for  63 ;  maximum  epochs  alone 
for  82 ;  minimum  ei)ochs  alone  for  14, 9  of  these  being  of  the  Algol 
type,  while  in  one  the  period  alone  is  given.  The  elements  of  124  stars 
are  the  results  of  Mr.  Ohandler's  own  investigations ;  22  are  taken  ftm 
Scboenfeld;  and  14  from  other  computers  after  Mr.  Chandler  had  care- 
fbUy  confirmed  them.  The  systematic  perturbations  shown  by  many 
of  the  periods  have  received  attention,  and  the  further  study  of  this 
subject  promises  important  additions  to  our  knowledge  of  the  causes 
of  stellar  variation. 

A  useful  novelty  introduced  in  nnmberin<:  the  stars  calls  for  nncpiali- 
ThmI  api)roval.  Instrad  of  injj;  tlieiii  consecutive  numl)ers  each  is<lia- 
tinguished  l»y  a  nuinl»er  equal  to  one-tenth  of  the  ri«;ht  aseension  ex- 
pressed in  time-seconds  for  the  ecpiinox  1900.0,  In  this  way  the  numer- 
ation need  not  be  disturbed  by  fresli  discoveries. 

Tiu'*  catalop:ue  gives  in  successive  colnnins  a  serial  number  assigned 
in  tin*  way  Just  described ;  Schoenfcld's  Tiuniber;  the  right  ascension 
and  declinatn)n  for  185.j,  and  tlie  annual  variations;  the  discoverer; 
date  of  discovery;  redness  on  an  arbitrary  scale;  magnitude  at  maxi- 
mum ami  at  minimum  ;  Greenwich  mean  time  of  maximum  iuid  mini- 
mum; i>eriod;  remariis;  and  approximate  jilace  for  IIHH). 

A  very  ing<'nious  method  of  estimating  tin'  colors  was  emjdoyed  by 
Mr.  Chandler;  it  consists  in  estimating  the  relative  change  in  briglit- 
ness  effected  in  two  stars  by  the  interposition,  first,  of  a  blue  ami  then 
of  a  red  shade  glass.  If  a  red  and  a  white  star  appear  of  the  same 
brightness,  when  viewed  directly,  the  red  star  will  seem  the  fainter 
when  the  blue  glass  is  interposed,  but  the  brighter  with  the  red  ghiss; 
and  these  ditfcrences  of  brightuess  can  be  very  precisely  estimated  by 
Argelander's  method,  and  they  thus  ait'ord  definite  measures  of  the 
difierences  in  color  of  the  two  stars  on  an  arbitrary  scale  depending 
upon  the  glasses  employed.  Mr.  Chandler  finds  that  the  effiKit  of 
brightness  upon  the  scale-estimates  is  imperceptible,  at  least  between 
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the  Rccoiid  and  ninth  majrnitude.s.  An  important  resnlt  of  his  obser- 
vations is  thv  intiniato  connt'ctioii  sliowii  bi'lween  the  length  of  period 
ami  the  dei)U)  of  eolor  ol"  the  .star;  the  very  sliurt  ihtIoU  variables  aro 
nearly  white;  those  ol"  lon^^er  period  somewUat  redder,  the  tiut grow- 
ing deeper,  the  hni^er  the  perioil. 

Several  new  varial)le  stars  have  been  detected  l>y  (  handler,  Sawyer, 
Espiu,  and  others,  and  anion;;  Lheni  are  two  of  njore  than  ordinary  in- 
terest, as  they  a|)parenlly  belong;  to  the  well  kuown  "  Aljjol-type."  The 
lirst  was  discovered  by  Mr.  Chandler  in  the  constellation  Cy«;nns  (Y 
Cyffni),  riglit  ascension  =20''  47"'.5;  declination  =+34o  14'  (DM.  + 
34^,  4idl).  Its  light  varies  from  7.1  nia<;nitude  to  about  7.9  magoi- 
tude,  and  the  period  is  probably  1*  5G'"  48'.  The  second  star  re- 
ferred to,  was  discovered  by  Mr.  Sawyer  in  March,  1887,  in  the  constel- 
lation Oanis  .Major,  and  as  it  is  the  tirst  undoubted  variable  fonnd  in 
Uiat  CQUsteliation,  it  will  piobably  be  known  as  K  Canis  Majoris*  Its 
position  for  1887  is  right  ascension  14^.4;  dfclination  IG^  11', 
Tho  Diiuiroum  observed  by  Mr.  Sawyer  was  6.7  maguitude,  and  the 
lieriod  is  '6^  15"  55^.  Mr.  Cbaodler  has  collected  the  obsenratioDB  of . 
U  Opbiachi,  of  all  variables  the  one  with  shortest  period  and  the  most 
rapid  flactuatious  of  light,  and  he  finds  a  curious  but  well-marked  re- 
tardation in  the  increiise  of  brilliancy  some  half-hour  or  so  after  mini- 
mum is  passed.  A  similar  irregularity  has  been  noticed  in  the  light- 
curve  of  S  Gaucri  and  occasionally  in  that  of  Algol. 

Mr.  Chandler  strongly  urges  the  possessors  of  large  refhietors  to 
devote  a  portion  of  their  time  to  the  observation  of  the  minima  of  vari- 
ables tbat  become  too  faint  for  ordinary  telescopes,  our  knowledge  of 
such  variables  being  extremely  deficient.  Argelander's -method  of  ob- 
servation is  recommended. 

Professor  Pickering  has  in  preparation  an  index  to  observations  of 
variable  stars  which  will  give  for  each  star  the  number  of  observations 
each  year  since  the  discovery  of  variability.  This  index  will  be  pub- 
lished in  volume  18  of  the  Annals  of  the  Harvard  Observatory. 

In  an  interesting  article  published  in  the  Observatory  (April^  1888), 
Miss  Gierke  has  collected  a  series  of  notes  upon  variable  double  stars. 
These  stars  show  for  the  most  part  a  spe(;trnni  analojjous  to  that  of 
Sirius,  that  is  of  (Mass  I,  althouj^h  single  stars  of  that  chuss  hardly  ever 
show  any  tlnct nations  in  bri«jhtness.  Alji^ol-variables,  if  the  eelipso 
theory  of  tlu  ii  cliaiij^es  be  admitted,  make  no  exceptions  to  tiiis  rule; 
Gore's  catalofj;ne  contains  three  exami»les:  (!i  Orion  is,  8  Monocerotis, 
and  Y  Virginis,  and  amon":  the  well-known  doubles  are  y  Vir^^nnis, 
C  Hootis,  TT  IJootis,  38  (leminorum,  n  Pisciufn,  H  Serpentis,  and  /i  Scor- 
pii,  and  perhaps  Cyjxni.  With  few  and  doubtful  exceptions,  revolv- 
ing double  stars  vary  in  concert,  if  tliey  vary  at  all.  The  changes  of 
y  Virginis  illustrate  the  mode  of  procedure  in  this  respect  of  couples 
inti iiisit  ally  e<pnil.  They  altcniat(»  in  each  component,  and  can  thus 
hv  tk't^ictcil  only  b^  vW-iV  Hlteution.   liach  uiay  be  described  as  nor- 
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inally  of  the  tliinl  mu'^nitmle;  and  each  in  turn  declines  by  about  half 
a  n)a*rnitude  and  recovers  within  a  few  days,  yet  so  that  the  general 
prcpondi'ranc<v  durin^f  a  cycle  of  several  yeary,  remains  to  tho  yaiiie 
star.  INIiss  Gierke  su<j^;^est8  that  simultaneous  variation  in  tbe  color  of 
neighboriog^stara  may  lead  tu  the  discovery  their  physical  dei)eud-  ^ 
euce. 

Mr.  G.  F.  Chambers  has  prepared  a  catalofyne  (still  in  mnn*.iRcnpt)of 
seven  hundred  and  eleven  red  stars,  brighter  than  the  eijrht  and  oue- 
half  magnitude,  the  result  of  observations  made  from  1870  to  1886; 
less  thaTi  twelve  stars,  aocordiug  to  Mr.  Chambers,  can  properly  he 
terme<l  carmine  or  rnby. 

STBLLAB  PHOTOMETBT. 

The  magnitudes  of  the  standard  stars  of  the  British,  French,  Qermao, 
Spanish,  and  American  nautical  almanacs  have  been  rediscnssed  by 
Professor  Pickdring,  and  his  results  will  probably  be  adopted  in  futare 
issues  of  the  French,  Spanish,  and  American  works.  The  plan  pro- 
posed was,  that  the  magnitude  adopted  for  each  star  should  be  the 
mean  of  those  derived  fh>m  the  Harvard  Photometry,  the  photometric 
observations  of  Wolff,  the  Uranometria  Ozoniensis,  and  the  Urano* 
metria  Argentina.  The  list  published  embraces  800  stars,  and  of  these 
the  magnitudes  of  all  but  64  depend  upon  at  least  two  and  generally 
upon  three  authorities;  132  stars  being  common  to  all  four  of  tbe 
adopted  standard  catalogues  of  brightness. 

A  wedge  photometer,"  eonstmoted  under  the  direction  of  Professor 
Pritchard  for  the  Harvard  Observatory,  has  been  submitted  to  a  careftil 
examination  by  rrofessors  Langley,  Young,  and  Pickering,  and  it  »!>• 
pears  from  Professor  Langley's  investigation  of  the  wedge,  by  means 
of  his  bolometer,  that  there  is  a  selective  absorption  of  lij^ht  throughout 
tbe  wedge;  feeble  in  the  more  hnniiious  poition  of  the  spcctruui,  but 
of  such  a  character  thiit,  broadly  si)eal;ing,  tlie  transmissibility  always 
increases  from  the  violet  toward  the  red,  increasing  very  greatly  in  tlie 
infra  red.  These  results  have  been  conlirmed  by  Professor  Pickerings 
experiments,  and  they  emphasize  the  danger,  already  recognized  by 
J'rotessor  Pritchard,  of  employing  an  instruuieut  of  this  kind  in  the 
observation  of  <lcei)ly-colored  stars. 

J^'rom  a  comparison  of  the  star-magnitudes  of  the  Oxford  Uranometry 
with  thosi^  of  Wolff's  second  catalogue,  and  with  those  of  the  Flarvanl 
Photometry,  Professor  Pickering  h;is  found  that  tiie  Oxford  magnitiulct* 
are,  on  the  average,  less  than  tlie  liarxartl  magnituiles  for  stars  down 
to  the  third  magnitude,  but  greater  lor  the  fourth  and  hfth,  and  It  >s 
again  for  stars  below  the  sixth.  The  Harvard  catalogue  ilitler> 
from  those  of  Wuld  and  X^ritchard  than  the  two  latter  do  from  eiicii 
other. 
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STELLAR  SPECTKA. 

Fkotographio  study  of  stellar  spectra,  Senry  Draper  memorial* — Pro- 
fessor Pickering,  in  his  annual  report  for  1888,  presents  the  progress 
made  in  the  various  investigations  of  stellar  spectra  as  follows :  A  cata- 
logue has  been  prepared  of  the  spectra  of  10,875  stars,  covering  the 
entire  sky  north  of  —25^.  The  8-inch  Bache  telescope  has  been  used 
for  this  work.  Six  hundred  and  thirtj-three  plates  have  been  taken, 
and  27,953  spectra  have  been  examined*  The  tjpe  of  spectiuiu  is 
given  in  each  case,  and  in  abont  six  thousand  cases  additional  lines  are 
visible  and  have  accordiogly  been  described.  The  pliotographic  in- 
tensities of  the  spectra  have  also  beeu  measured,  giving  a  photometric 
measure  of  the  stars  by  which  those  of  different  colors  may  be  com- 
pared. The  first  draf  t  of  a  spectroscopic  catalofjue  has  been  prei)ared, 
incliulin«x  tlic  [)lacc  of  each  star  ibr  1900,  its  <k'si^iiatioii  and  magni- 
tude in  various  catalogues,  its  photograpliic  ])riglitu('ss,  and  the  descrip- 
tion of  each  si)ectruni.  Tlie  i)hotograi>hs  required  for  the  second  inves- 
tigation on  the  spectra  of  the  fainter  stars  arc  nearly  completed.  The 
instruments  employed  in  both  of  these  investigations  were  i)repared 
for  shipment  to  l*eru.  where  the  work  will  be  continued  among  the 
southern  constellations.  The  detailed  study  of  the  brighter  stars  with 
thell-iiicb  Draper  telescope  has  been  exti'nded  by  the  use  of  plates 
stained  with  erythrosin.  The  sodium  line  1)  in  these  spectra  has  thus 
been  pliotograi)hed  as  a  double  line.  A  catalogue  has  been  formed  of 
the  lines  in  some  ol"  the  brighter  stars.  In  Sirius  the  lines,  excei)t 
tluKse  due  to  hydrogen,  are  very  faint.  JUit  nearly  four  hundre<l  of 
them  have  been  measured  in  different  i)hotograi)hs  of  this  star;  fifteen 
are  recorded  l)(>tw  eeu  the  lines  II  and  K.  A  begininug  has  also  beeu 
made  of  the  study  of  the  spectra  of  the  variable  stars. 

Dr.  von  Koukoly  and  his  assistaut,  Dr.  Kiivesligethy,  have  carried 
the  spectroscopic  survey  of  the  heavens  begun  by  Vogel  and  Duncr  to 
15  degrees  south  (b  (  lination,  and  have  published  their  work  in  volume 
8,  ])art  2,  of  the  O'Gyulla  observations.  The  iustriimeut  used  was  a 
Zoliner  spectroscope.  Vogel's  arrangement  of  tyi>es  was  followed. 
The  catalogue  contains  in  all  2,022  stars,  down  to  7.5  magnitude.  But 
one  bright  line  spectrum  was  suspected,  a  star  of  C.Smagnitmle  50' 
north  of  C  Orion  is,  and  tliis  star,  as  well  as  fi,  d,  and  e  Oriouis,  is  fouud 
to  have  a  variable  spectrum. 

Among  the  peculiarities  detected  in  stellar  spectra  may  be  noted  the 
discovery  by  Espin  on  August  13, 1888,  of  a  bright  line  in  the  spectrum 
»f  the  variable  star  K  Cygni;  and  as  Dun6r  found  it  in  1879-'82  of  a  weak 
III  type,  an  extraordinary  change  seems  to  have  taken  place.  Espin's 
bright  line  was  apparently  of  a  temporary  character,  and  faded  rapidly. 

MotUm  of  stars  in  the  line  af  sight — ^The  sx>ectro8Copic  observations  for 
the  determination  of  the  motions  of  stars  in  the  line  of  sight  have  been 
contiQued  at  Greenwich  and  at  the  Temple  Observatory,  Bugby,  the 
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only  two  observatories  tbat  have  tlins  far  given  systematic  attention 
to  this  iiiiporlaTit  line  of  work.  The  most  interestinjr  result.s  are  in  tbi» 
case  of  Sirius,  which,  when  tirst  ol)serve(l  at  Grecnwicli  in  the  winter  of 
1875-'7G,  seemed  to  be  receding  from  us  at  the  rate  of  21  miU's  per 
second.  This  recession  gradually  changed  to  an  approach  of  5  miles 
per  second  in  1882-83,  increasing  to  24  miles  in  1885-80,  and  then 
dropping  to  1  mile  in  18SG-S7,  and  now  becoming  a  recession  again,  in 
1887,  of  (>  miles  per  second.  As  the  xVstronomer  Koyal  remarks,  these 
results  are  to  be  accepted  with  caution;  the  F  line  for  whicii  the  meas- 
ures were  n>a<le  would  seem  to  have;  changed  somewhat  its  character- 
istics, and  the  observation  is  moreover  one  of  extreme  diOiculty,  the 
discordances  obtained  ou  ditfercnt  uigbts  beiug  almost  aii  great  as  the 
whole  range  of  displacement  noted. 

Dr.  Yogel,  of  Potsdam,  has  successfully  applied  photograpby  to  the 
cletenoinatioii  of  the  displacement  of  Hues  in  stellar  si)ectra  doe  to  a 
motion  of  the  star  in  the  line  of  sight.  Two  Kutherford  prisniB  wen 
used,  the  observations  beiug  made  on  the  third  line  of  hydrogen,  Hr* 
£>r.  Scheiner,  who  has  been  carrying  out  these  experiments,  has  exam- 
ined the  spectra  of  Sirins,  Procyon,  Castor,  Arctunis,  Aldebaran,  Pol- 
lux, and  Bigel.  Of  these,  Sirius  showed  a  slight  displacement  towanl 
the  red,  thus  indicating  a  motion  away  from  us ;  Procyon  a  decided  dis- 
placement, and  Bigel  a  very  large  one  in  the  same  direction,  while  Aro- 
turus  showed  a  considerable  displacement  towards  the  Tiolet.  A  sys- 
tematic examination  of  all  stars  of  the  first  and  second  magnitudes  is 
to  be  undertaken  with  improved  apparatus. 

ASTBONOMIOAL  PHOTOOBAPHT. 

The  Paris  International  Astrophotoffraphic  Congress. — The  general  in- 
terest in  the  application  of  i)hotography  to  astronomical  observations 
has  result <'d  in  a  m<'eting  called  by  the  French  Academy  of  Sciences, 
at  the  instance  of  Aibuiral  Mtuu  licz,  tor  the  jiurpose  of  uniting  upon 
a  l)lan  for  i)reparing  by  international  co-operation  a  ])hotographic 
chart  of  the  heavens  more  extensive  than  any  hitherto  attempted 
by  the  usual  methods.  The  GoiiLiress  was  opeued  at  the  Paris  Oh- 
servatory  on  April  16, 1887,  by  M.  Floureus,  miuistcr  of  foreign  af- 
fairs of  the  French  Government,  and  addresses  were  made  by  M.  Ber- 
trand,  the  eminent  mathematician,  by  Admiral  Moucbez,  director  of  the 
Paris  Observatory,  and  by  Professor  Struve,  director  of  the  Pullcowa 
Observatory.  Fifty-six  members  were  present,  including  tiiirty  seveo 
foreign  astronomers,  representing  sixteen  nations.  Admiral  Mouclies 
was  chosen  honorary  president;  Stnive,  president;  Auwers,  Christie, 
and  Fay e,  vice-presidents;  Bakhnyzen  and  Tisserand,  secretaries, and 
Dnu^r  and  Tr(q>ied,  assistant  secretaries.  At  the  first  meeting  a  oom- 
mittee  of  nineteen  was  appointed  to  consider  and  report  upon  the  sise 
and  construction  of  the  instrnments  to  be  employed,  and  npon  the  limit 
of  star-magnitudes  to  bo  inclnded  in  tlie  photographs.  This  committee 
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reported  on  April  II),  and  after  some  discussion  it  was  decided  to  divide 
Uie  OoDgress  into  two  sectioDS— one  to  deal  with  purely  astronomical 
questions,  and  the  other  with  questions  pertaining  to  the  photographic 
oideof  the  ])roblem.  E^ich  section  drew  up  a  series  of  rovsolutions  which 
were  further  disonesed  and  amended  by  the  Congress  in  full  session,  the 
result  being  an  agreement  to  adopt  refracting  telescopes  of  13  inches 
apertnre  and  11 J  feet  focal  length,  and  to  undertake  two  series  of  pho- 
tographs of  the  entire  sky^  one  takiug  in  stars  as  faint  as  the  fourteenth 
magnitude,  the  other  stopping  at  the  eleventh.  The  ultimate  aim  is  to 
convert  the  positions  of  the  stars  upon  these  last  plates  into  the  usual 
oo-ordiuates  of  right  ascension  and  declination,  and  to  publish  them  in 
the  form  of  a  star  catalogue,  and  to  prepare  from  the  series  embracing 
the  fainter  stars  a  set  of  glass  positives  for  each  of  the  co-operating  ob- 
servatories or  nations. 
Following  are  the  resolutions  in  detail  as  finally  adopted : 

(1)  The  progress  made  in  astronomical  photo^^raphy  demands  tuat 
astronomers  of  the  present  day  should  unite  in  undertaking  a  descrip- 
tion of  the  heavens  by  photograhpic  means. 

(")  Tliis  work  shall  be  cnrritHloiit  at  scU'cted  stations,  aud  the  instru- 
ments shall  be  identical  in  their  essential  parts. 

(3)  The  prineipal  objects  shall  be :  a.  To  prepare  a  fjeneral  photo- 
graphic chart  of  the  heavens  for  the  present  epoch,  and  to  obtain  data 
which  shall  enable  ns  to  determine  the  positions  and  magnitudes  of  all 
stars  down  ton  (crtain  magnitude,  with  the  greatest  possible  accuracy 
(magnitudes  beinj;  understood  in  a  photographic  sense  to  be  dcliiu'd 
later),  b.  To  be  able  to  utilizi;  in  the  best  way.  both  in  the  present  and 
iu  the  tuture,  the  data  obtained  by  photographic-  means. 

(I)  The  instruments  employeil  .shaii  be  exclusively  refractors. 

(5)  The  stars  shall  be  photographed  as  far  as  the  fourteenth  magni- 
tude, inclusive ;  this  magnitude  being  indicated  provisionally  by  the 
scale  actually  in  use  iu  France,  and  with  the  reservation  that  its  pho- 
tographic value  shall  be  <letinitt'ly  lixed  afterward. 

(<»)  The  aperture  of  the  object  j^lasscs  shall  be  meter  (13. 

inches),  and  the  local  length  about  nieteis  (11.^  feet),  so  that  a 
mionte  of  arc  shall  be  represented  approximately  by  0.001  meter. 

(7)  The  directors  of  observatories  shall  be  at  liberty  to  have  the  object- 
Kla^ises  made  where  they  desire,  provided  they  fhlAU  the  general  con- 
ditions laid  down  by  the  (^onjrrcss, 

(H)  The  aplanatisin  and  aehroniatisni  of  the  objectives  shall  be  calcu- 
lated tor  radiations  near  the  Franidiofer  ray  (>. 

(9)  All  the  plates  shall  be  prepared  according  to  the  same  formula; 
this  formula  to  be  subsequently  agreed  upon. 

(10)  A  i)ermanent  control  of  these  plates  from  the  point  of  view  of 
their  relative  sensibility  to  the  ditVerent  ra<liations  shall  be  instituted. 

(II)  (Questions  in  regard  to  the  i)reservation  and  re|)r(>duction  of  the 
ficgatives  can  not  at  present  be  settled,  aud  shall  be  referred  to  a 
special  committee. 

(12)  The  same  oonelnsions  are  adopted  in  regard  to  the  photographic 
maguitndes  of  the  stars. 

(13)  Iiesolution  Sabove,  in  regard  to  the  aplanatism  and  achromatism 
^f  the  obje<'t-f,dasses,  shall  be  understood  in  the  sense  that  the  mini- 
Jiunn  local  distajicc  shall  be  that  of  a  ray  near  G,  so  as  to  attain  the 
Jfiaximum  sensibility  of  the  photographic  plates. 

H.  Mis.  U3— 10 
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(14)  The  objectrglaiises  shall  bo  constracted  in  snch  a  mauner  that 
the  field  to  be  measured  shall  extend  at  least  1  degree  from  the  oeater. 

(15)  In  order  to  eliminate  fictitious  stars  aud  to  avoid  inconvenienco 
flrom  minute  specks  wliich  may  exist  upon  the  plates,  two  series  of 

nefTrttives  sliull  be  made  for  tlio  whole  sky. 

(10)  Tlie  two  series  of  nej^atives  sliall  Ih'  so  made  tliat  the  iniajje  of 
a  star  situated  in  che  corner  of  a  plate  of  the  lirst  series  shall  be  found 
as  nearly  as  (lossible  in  the  center  of  a  plate  of  the  seoond  series. 

(17)  Besides  the  two  negatives  giving  the  stars  down  to  the  foor* 
teenth  magnitude  another  series  shall  be  made  with  shorter  exposures, 
to  lussuro  a  gfreater  precision  in  the  mierometrical  measurement  of  the 
fundamental  stars,  and  render  possible  the  construction  of  a  catalo^riie. 

(IS)  The  supplementary  nej^atives,  destined  for  the  construction  of  Ibe 
catalogue,  shall  contain  all  the  stars  down  to  the  eleventh  magnitude 
approximately.  The  exeentive  committee  shall  determine  the  steps  to 
be  taken  to  insure  the  fulfillment  of  this  condition. 

(19)  Each  photographic  plate  to  be  used  in  the  formation  of  the  cata- 
logue shall  be  accompanied  by  all  the  data  necessary  to  obtain  tlio 
orientation  and  the  value  of  its  scale;  and,  as  far  as  possible,  these  data 
shall  bo  written  on  the  plate  itself.  Each  {>lateof  this  kind  shall  show^ 
a  well-centered  copy  of  a  system  of  cross-wires  for  the  purpose  of  elimi- 
nating errors  which  may  be  prodaced  by  a  sabseqoent  deformation  of 
the  photographic  film.  Further  details  of  this  nature  shall  be  deter- 
mined by  the  executive  committee. 

(LM))  In  the  negatives  iiiteuded  for  the  map  the  number  of  erosswims 
to  be  used  iu  their  control  and  reduction  shall  be  reduced  to  a  miiii- 
nium. 

(21)  The  tabes  of  the  photographic  instrnments  shall  be  constracted 
of  the  metal  most  likely  to  give  an  invariable  focal  plane  and  shall  carry 
a  graduation  for  the  determination  and  regulation  of  the  position  of  tbe 
plate. 

(22)  The  executive  committee  shall  choose  the  reference  stars  to  he 

used. 

(23)  The  question  of  the  methods  of  measurement  and  the  conversion 
of  the  numbers  obtained  into  right  ascensions  and  declinations  for  the 
equinox  of  1900  is  left  to  the  executive  committee.  That  committee 
shall  first  occupy  itself  with  the  study  and  methods  of  use  of  measuring- 
instruments,  giving  either  rectangular  or  polar  co  ordinates,  and  based 
upon  the  simultaneous  use  of  scales  for  the  larger  distances,  aud  mi- 
crometer screws  for  scale  subdivisions. 

(24)  The  connection  of  the  plates  will  be  efifected  iu  conformity  with 
resolution  No.  16. 

At  the  last  general  session,  April  2."),  the  Congress  delegated  its  pow- 
ers to  a  permanent  committee,  consisting  of  the  directors  of  the  observa- 
tories actually  taking  part  in  the  work,  and  the  following  eleven  ineui- 
berschosen  by  ballot,  viz. :  Christie,  Duner,Gill,  Prosper  Ilenry,  Janssen, 
Loewy,  Tickering,  Struve,  Tacchini,  Vogel,  and  Weiss.  The  observa- 
tories of  Algiers,  liordeaux,  Cape  of  (iood  Mope,  Greenwich,  La  Plata, 
Melbourne,  Oxford,  Paris,  Potsdam,  Eio  de  Janeiro,  Santiago,  San  Fer- 
nando, Sydney,  Tacubaya,  Toulouse,  have  been  pledged  to  co-operate, 
and  the  instruments  for  several  of  them  are  well  advanced.  No  observa- 
tory in  the  United  Suites  has  thus  far  si^rtiided  definitely  its  intention  of 
co-operating,  though  tbe  Government  has  been  appealed  to  toappropri- 
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ate  the  necessary  funds  for  ttie  Washington  Observatory.  The  business 
of  the  i»erniauent  committee  is  transacted  through  an  executive  bureau, 
consisting  of  Admiral  Moncbez,  president;  Christie,  Dnn^r,  Janssen, 
Struve,  and  Tacchini,  members,  and  Gill,  Loewy^and  Vogel,  necretariea. 
It  is  expected  that  meetings  of  the  permanent  committee  will  bo  licid 
every  three  years,  though  they  may  be  called  more  frequently  if  found 
desirable.  Before  adjourning,  the  Congress  elected  also  a  special  com- 
mittee, to  occui)y  itself  with  the  application  of  photography  to  astron- 
()in\  other  than  the  construction  of  a  map,  acting  in  concert  with  the 
permanent  committee.  Messrs.  Common  and  Jansscn  were  requested 
to  take  charge  of  this  matter.  They  have  communicated  by  circular 
with  all  who  are  likely  to  he  interested  in  this  work,  and  pr(ii>()se  to  call 
a  meeting  at  Paris,  and  form  a  committee  for  the  consideration  of  the 
best  nienns  of  (Mrrying  out  the  plan  suggested  by  the  Congress. 

As  many  preliminary  exi)eriments  are  necessary  in  arranging  details, 
special  subjects  of  investigation  have  been  referred  to  different  astron- 
omers. For  instance,  the  study  of  the  proper  form  of  reticule,  to  Vogel  j 
photographic  magnitudes, to  Struve  and  Pickering;  oi)tical  deformation 
of  images,  to  Struve;  study  of  three  or  four  stars  nearly  in  a  straight 
line,  embracing  an  angular  distance  of  about  1  degree,  and  photographed 
necessarily  at  the  center  and  corner  of  a  ])late,  to  the  observatories  of 
Algiers,  Leyden,  Paris,  Pnlkowa;  distortion  of  the  sensitive  film,  to  Al- 
giers, Meudon,  Potsdam;  curved  i)lates,  Christie;  orientation  of  the 
plates,  the  Cape,  Paris;  measuring  apparatus,  to  a  special  committee; 
formula  for  the  preparation  of  the  plates,  Abney,  Eder;  the  effect  of 
colors  of  the  stars  upon  the  photographic  magnitude,  Duu6r. 

The  permanent  committee  has  published,  through  the  Paris  Academy, 
three  reports:  the  first,  a  full  account  of  the  Congress  held  in  Aprd, 
1887;  the  other  two,  bulletins,*' containing  correspondence  and  results 
of  the  preliminary  investigations.  These  papers  are  of  great  importance 
in  the  proposed  photographic  work,  but  they  can  har<ny  be  reviewed 
Siitisfactorily  here.  The  most  extensive  are:  ^'ote  sur  I'applicatiou  de 
la  photographic  aux  mesures  mierom^triques  des  ^toiles,  T.-N.  Thielej 
Do  I'induence  des  durto  de  la  pose  sur  I'exactitude  des  pliotographies 
stellaires,  J.  Scheiner;  Travaux  pr^paratoires  effectu6s  i\  Pobservatoire 
de  Potsdam,  YogaJ ;  £x[)ose  de  la  methode  parallacticpio  de  mesnre,— 
reduction  des  clich^  J.  C.  Kapteyn;  Becberches  faites  i\  Tobservatolre 
(le  Harvard  College  sur  les  v^snltats  photom^triqnes,  £.  O.  Pickering; 
fitendue  dn  champ  des  cliche  photographiques  de  Tobservatoire  de 
Paris,  MM.  Henry.'' 

It  is  strongly  recommended  that  the  plates  be  measured  at  a  central 
bureau  established  in  the  neighborhood  of  Paris. 

Professor  Pritchard  baring  undertaken,  for  the  photographio  com- 
mittee of  the  Boyal  Society,  an  examination  of  two  silver-on-glass  mir- 
rors of  the  same  aperture  but  of  very  different  focal  lengths,  witlk  a  view 
of  ascertaining  the  practical  effects  of  focal  length  on  the  photograpldo 
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field,  has  coucluded  that  mirrors  :u  (>  iiihsuitablc  for  auy  extensive  chait- 
iug|  particularly  mirrors  of  short  local  length;  at  tlie  saiuo  time  there 
is  DO  doubt  as  to  their  capiicity  lor  the  singularly  accurate  deliuealioD 
of  small  portious  of  the  heavens,  and  for  such  operations  as  thoM  con- 
uected  with  stellar  parallax  or  the  charting-  of  the  moon. 

Mr.  iioberts  has  described  iu  the  Mouthly  Notices  (49:  5-13)  anin- 
strumeut  which  he  calls  the  ^<  stellar  paotograver,"  iutended  to  surmoant 
the  difficulties  of  reproducing  the  negatives  after  they  have  been  ob- 
tained. It  is  essentially  an  instrnment  for  engraving  upon  copper  plates 
points  of  the  same  size  and  iu  the  same  relative  positions  as  those  de- 
picted by  the  photographs. 

In  the  long  exposures  of  two  hours  and  upwards  that  some  of  the 
photographs  have  required  there  is  considerable  danger  of  displace- 
ments of  the  images  upon  the  plates  due  to  variations  in  the  refractioD. 
Dr.  Dreyer  has  found  that  in  latitude  +50^  such  displacements  are  not 
likely  to  exceed  (K'.5  (and  will  therefore  not  affect  sensibly  the  symmetiy 
of  the  images)  iu  the  case  of  an  equatorial  star  moving  from  27"*  east 
to  27">  vest  of  the  meridian  or  in  the  case  of  a  star  of  +25<>  declination 
moving  from  39™  east  to  39*"  west. 

The  photographic  work  of  Professor  Pickering'  upon  stellar  spectra, 
and  of  €k>thard,  Vogel  and  Bobertn  upon  nebulse,  has  been  mentioned 
under  these  headings.  Ka])i(l  projy^ress  has  been  made  by  Dr.  Gill  with 
his  southern  photographic  Durchmustcruug. 

COMETS. 

Comet  Mncke  (1888  II). — Encke's  well-known  perio<lic  comet  was 
picked  up  by  Mr.  Tebbutt,  of  Windsor,  New  South  Wales,  with  the 
help  of  the  ephemeris  of  Backluud  and  Seraphimoff,  on  July  8,  1888» 
ten  days  after  it  had  passed  perihelion.  In  a  4i-inch  telescope  it  ap- 
peared as  a  small,  bright,  well-condensed  nebula»  about  V  in  diaoi- 
eter,  without  a  nucleus.  It  was  observed  at  Windsor  till  August  1, 
when  it  was  **of  the  last  degree  of  faintness,''  and  at  the  Gape  to 
August  9,  but  it  was  unfavorably  situated  for  observation  in  the 
northern  hemisphere. 

Berberich  has  discussed  the  brightness  of  Enoke^s  comet  as  seen  at 
different  returns  from  1786  to  1885,  and  calls  attention  to  the  rather 
remarkable  circumstance  that  the  comet  has  been  most  conspicuous 
when  seen  near  a  time  of  maximum  of  solar  spote,  and  least  when  re- 
turning near  a  minimum. 

Comet  Faye  (1888 IV).— Pound  by  Perrotiu,  at  Nice,  August  9,  ISSS^ 
by  the  help  of  a  sweeping  ephemeris  prepared  by  Kreutz.  It  was  de- 
scribed as  a  very  faint,  circular  nebulosity  about  one  minute  in  extent, 
with  a  slight  central  coiKleusation.  Although  it  remained  visible  aS 
late  as  February,  IS81),  on  account  of  its  extronu?  fuiiilnes.s  but  feff 
observations  seemed  to  have  been  seciinMl.  Maximum  bn.iciitiiess  was 
reached  about  the  beginning  of  December.    The  corrcctiou  to  the 
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epbemeris  ooiDpiited  directly  from  tbc  elciiK'nts  was  — 4"'.4;  -)-  4',  corre- 
siioudin;?  to  a  retardation  of  the  ))erilielioii  time  oi'  about  two  days.  * 

Comet  0/^)er#,  originally  discovered  by  the  celebrated  Dr.  Olbera  on 
March  6,  1815,  was  picked  up  by  Brooks  on  August  24,  1887,  inde- 
4eodeiitly  of  Ginzel's  epbeineris.  Betisel,  who  made  a  discussion  of 
the  earlier  observations,  predicted  a  return  to  perihelion  on  February 
9f  1887*  and  Dr.  Qinzel,  lediRcussing  the  orbit  in  a  very  elaborate 
manner^  fimnd  the  most  probable  date  of  perihelion  to  be  Decem- 
ber 17, 1886,  with  an  uncertainty  of  1.6  years.  Perihelion  actually 
oocurred  on  October  8,  1887.  Especial  interest  attaches  to  this  comet 
as  the  third  member  of  the  group  of  comets  having  a  period  of  about 
seventy-five  years  (Halley's,  Pons',  and  Olbers'),  which  has  returned 
to  perihelion  in  conformity  with  prediction.  Kammermann,  at  Geneva, 
described  it  on  August  20, 1887,  as  a  bright  7.8  magnitude,  with  a  fSaint 
taiL  Tliere  seems  to  be  no  reason  for  supiiosing  that  it  has  lost  any- 
thing of  its  light-giving  power  since  its  previous  appearance  in  1815. 
The  last  observation  at  this  return  was  made  at  the  Lick  Observatory 
on  July  5, 1888,  when  the  theoretical  brightness  was  less  than  one- 
tenth  that  at  the  time  of  discovery. 

Comet  TmpeL — ^The  comet  discovered  by  Tempel  on  July  3, 1873,  and 
found  to  have  a  period  of  five  and  one-quarter  years,  was  observed  at  its 
return  in  1878,  but  escaped  obser%'ation  in  1883  when  it  was  due  at  peri- 
helion on  November  20.  The  conditions  of  visibility  seem  to  be  even 
worse  for  the  return  of  1880,  the  comet  remaining  too  near  the  sun, 
while  the  circumstances  of  the  return  in  1804  are  but  little  diflTerent 
from  those  ofl883. 

Comet  M'innecke. — Von  Eaerdtl  has  rediscussed  the  motion  of  Win- 
neeke's  comet,  makiiif^  use  of  observations  at  a  later  return  than  Op- 
polzer  could  employ  in  1880.  Tlie  object  was  to  <letect,  impossible,  any 
increase  in  tlie  mean  nM)ti(^n  similar  to  that  exliil)ili'<l  by  Kueke's  comet, 
though  not  sensible  in  Faye's  comet,  ])ossibly  owiny  to  its  ^reat  perihe- 
lion distance.  He  finds  no  acceleration  wiia'tcver  of  the  mean  motion, 
the  actual  figures  indicating  rather  a  sliglit  retanhition,  but  far  too 
small  to  justify  any  (  (tnclusion  other  than  absence  of  change  in  the 
mean  motion  and  length  of  i)eriod. 
Comet  1886  VIII: 

=Comet  o  1H87. 


Discovered  by  liarnai  ii  on  J;imi;iry  23,  1SS7;  last 
observed  on  May  22, 1887  j  perilieiion  2no\  ember  28, 


18SG. 


Comet  1S87  I: 

=('uiiK  t  a 

=Tlu'  <ii<«at  siHitliorn  coniot. 


A  cable  dispatch  from  T)r.  Tliome,  the  di- 
rector of  the  Cordoba  Obsi'rvatory  in  J^outh 
America,  annonncted  his  discovery  on  Jan- 
uary 18^  1887,  of  a  large  comet,  or  rather  tlie  tail  of  a  large  comet,  faint 
:tiid  illu80t3r  in  the  twilight  and  mist  of  the  horizon.  From  later  iufor- 
Hiation  it  appeared  that  the  comet  was  seen  at  Blauwberg,  near  Cajie 
Town,  on  the  same  evening,  by  a  farmer  and  a  fiRhernian,  and  a  day  or 
two  later  it  was  seen  at  several  places  in  Australia.  Dr.  Thome  was 
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not  able  to  con6nn  bis  discovery  till  January  20.  From  the  23(1  to  tlie 
25th  the  oomet  was  a  beautiful  object  to  the  naked  eye— a  narrow, 
8traii,'bt,  8bar])ly  deftued,  graceful  tail,  over  40  degrees  long,  Rhlning 
with  a  soft  starry  light  against  the  dark  sky,  bogiiining,  ajipareutly, 
vithoat  a  head,  and  gradually  widening  and  fading  its  it  extended  up- 
wards. At  the  Cape  of  Good  Hope  it  was  observed  from  Jainiarv  22 
to  28,  the  loug,  straight  tail  recalling  the  coinot  of  Febrnarv,  1880.  Tlio 
Revista  do  obserratorio  for  February,  imblislicd  by  Dr.  Crnls  at  Uio 
Janeiro,  gives  a  sketcb  of  tlie  comet  made  on  January  24.  The  nuckus 
was  then  somewhere  beyond  tlie  bri;j:ht  star  Gruis,  invisible  in  tlio 
liaze  of  the  liorizon,  and  the  tail  stretched  up  beyond  Ilydrae,  a  nar- 
row ribbon  o2  degrees  in  lengtli  and  about  lialf  a  dej^ree  in  width.  As 
far  as  we  have  been  able  to  learn  the  comet  was  not  seen  at  all  in  lli»' 
northern  hemisphere,  and  was  not  followed  iu  the  soulberu  hemibpbere 
beyond  tlie  end  of  January. 

Unfortunately,  also,  no  well  defined  nucleus,  or  even  the  slijihtcst 
condensation  as  a  point  of  observation  could  be  made  out  at  any  oftho 
observatories  at  which  the  comet  was  visible,  and  from  the  rou^^li  ob- 
servations w  hich  were  obtained  it  is  im])ossible  to  determine  the  orbit 
with  any  degree  of  precision.  The  earlier  dispatches  suggcisted  the 
identity  of  the  new  comet  with  the  great  comet  of  1880,  ai)pareutly  ou 
the  ground  of  a  general  similarity  of  the  circumstances  of  the  apparition, 
and  on  the  fact  tliat  the  line  of  sight  nearly  intersected  the  orbit  of  tbe 
comet  of  1S80 ;  but  Mr.  Chandler,  who  has  made  a  critical  discussion  of 
all  the  observations  obtained,  has  been  unable  to  reconcile  them  witli  an 
orbit  similar  to  that  of  the  group  of  in^at  comets  of  1843, 1880,  and  1852; 
the  orbit  that  he  obtains  bears  a  closer  resemblance,  in  fact,  to  those  of 
the  comets  of  1680  and  1089.  The  unavoidable  uncertainty  in  the  ob- 
servations must,  however,  leave  the  question  of  identity  unsettled. 
Tbe  extremely  small  perihelion  distance  is  worthy  of  notice,  and  niny, 
perhaps,  account  for  the  lack  of  nucleus.  Indeed,  if  we  accept  the  orbit 
computed  by  Dr.  Oppenheim  (qasO.OOi?),  the  comet  must  have  ploughed 
through  the  surface  of  the  sun  itself. 

Discovered  by  W.  R.  Brooks,  at  Phelps,  New  York, 
on  the  evening  of  January  22, 1887,  in  the  constella- 
tion Draco.  In  the  early  i)art  of  February  it  reached  its  greatest  north- 
ern declination,  80^,  then  went  south  again,  and  was  last  observed 
by  riummer  at  Orwell  Park,  on  April  L*.'i,  From  the  time  of  discover)' 
it  increased  gradually  in  brightness  till  about  the  middle  of  Fehnniry, 
when  it  was  ilescribed  as  a  briglit  telescoj)ic  object  about  3'  in  diam- 
eter with  well  marked  central  condensation  of  the  tcntii  ma;,Miiti.d('. 
According  to  the  yet  unfinished  investigation  of  Dr.  btechert  the  orl»it 
shows  a  well-marked  ellipticitj'. 

Comet  1S87  III:  Discovered  by  F.arnard  at  Nashville  on  the  ni^ild 
^^('..i.M't  d  \^i*7.  February  10,  1SS7,  in  8''  ri;:ht  ascension,  and  l'*^ 

south  declination,  a  very  faint  nebulous  object  with  rapid  motion  to- 


Oomet  1887  II : 
ssCometb  1887. 
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Comet  1887  IV: 
sCoiuel  0 1887. 


wards  the  north  niu\  westj  hist  observed  on  April  at  Orwell  Park. 
The  ordinary  foniiula  for  brightiietis,  \vlii<')i  assumes  tliut  the  eoinet 
sbines  by  reflected  sunli^^lit  only,  Keem^  to  Ikivi*  tailed  iu  this  ease,  as  in 
many  others;  in  the  middle  of  March,  when  its  theoretical  brightness 
was  0.12  that  at  the  time  of  discovery,  it  was  apparently  as  well  seen  as 
dariog  the  first  days  of  its  appearance. 

Barnard's  third  comet  of  1887  was  discovered  at 
11  o^dock  on  the  evening  of  May  12,  in  right  as- 
cension 15>\  declination— 31<3.  On  May  13  it  was  described  by  Boss  as 
having  a  star- like  nucleus  of  the  11.6  magnitude.  It  increased  some- 
what in  brightness  till  about  the  middle  of  June,  developing  a  tail 
which  attained  a  length  of  5'.  It  move^l  rapidly  north,  and  on  account 
of  its  brightness  and  fiivorable  situation  was  well  observed,  till  August 
11.  Mr.  MuUer  has  already  completed  a  definitive  orbit,  and  finds  that 
the  observations  are  represented  by  an  ellipse  somewhat  better  than 
by  a  imrabola. 


Comet  1887  V: 
sComet/  1837. 
= Comet  ltil5. 

=  Gibers'  comet. 
=Olbertt-Brooks  oomet. 

Comet  1888  I: 
sComet  a  19S%. 


Found  by  W.  B.  Brooks,  of  Pheli)s,  Kew 
York,  on  August  24, 1887.  (See  comet  Olliers.) 


Discovered  by  Sawerthal,  at  the  Cape  of  Good 
Ho])e,  on  February  18, 1888,  or  the  early  morning 
of  February  19,  civil  reckoning,  the  comet  being  readily  seen  with  the 
naked  eye,  with  sharply  defined  nucleus  of  the  seventh  magnitude  in 
right  ascension  declination  -56o*  a  tail  2^  in  length  was  visible 
with  an  opera-glass.  The  rapid  northerly  motion  brought  it,  by  the 
13th  of  March,  into  view  in  the  northern  hemisphere,  where  it  was  fol- 
lowed until  September,  being  reported  visible  to  the  naked  eye  until 
the  first  part  of  May.  Thome,  at  Cordoba,  described  it  as  a  fine  naked- 
eye  object,  with  a  tail,  at  its  maximum,  5^  iu  length  and  a  nucleus  of 
three  and  one-half  magnitude.  Remarkable  fluctuations  occurred  in 
the  brightness  of  the  head,  during  the  months  of  March  and  May,  re- 
sembling the  phenomena  noted  in  the  great  September  comet  of  1882 
and  the  Pous-Brooks  comet  of  issi. 

On  the  19th  of  March  the  main  ciLchtli  in;i;^nitu(b'  nucleus  was  seen  to 
have  an  eleventh  ina^^nitnd*'  companion,  and  on  the  27th  of  the  month 
a  third  faint  nnclens  was  <leteeted  ;  the  triple  nucleus  was  last  seen 
on  the  itli  of  June.  IJctwriMi  tin-  l!)th  and  L'lst  (d*  May  it  became  live 
or  six  times  brighter  than  dnrin;^'  tlie  days  immediately  i)re(HMlin.Lr,  and 
from  the  iineleiis  two  bright  streamers  were  shot  out,  curving  l)a<  k\vard 
OU  either  side  of  the  nucleus  into  the  tail.  This  sudden  outburst  is  al! 
the  nion*  difficult  to  account  for  as  it  occurred  two  months  after  peri- 
helion; it  is  to  l»e  repfretted  that  no  s|)('<'trosco[)i(^  observations  were 
ohtiiined  at  this  critical  j»eriod.  The  spcct  lo-^cojHir  oh^ei  rations  made 
March  and  April  showed  a  faint,  broad,  continuous  tipectrum,  iu  ad- 
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=  Co  mot  b  l^SH. 


ditioii  to  the  tlircc  cliaracttM i.sti(!  li\ dro^^eii  hands.  The  orbit,  aiMonV 
iii^  to  Ik'i bci  icli,  is  uii(i«)ul)ttMlly  elliptic,  the  period,  froui  hin  preliuiiiiar> 
coiDpntatioii,  beiii^  2,370  yciii'S. 

Conic  t  1  S.S8  1 1 .       -pij^t  ob8erve<l  at  this  return  by  Tebbntt,  at  Wind* 

8or,  New  Sonth  Wales,  on  July  8.  ( See oomet  Eneke.) 

Comet  1.H.S8  III :  Discovered  by  W.  li.  Brooks,  at  the  new  Smith  Ob 
=CoTii(^t  0  IHSH.  servatory,  Geneva,  New  York,  about  8:45  P.  M.,  Att- 
gust  7,18S8— ri^4it  ascension  10'»  5"',  dei  iination  +440^'.  The  head  was 
round,  one-half  minute  ia  diameter;  the  nuclens  was  of  the  niatb  to 
tenth  magnitude,  and  there  was  a  little  tail  5'  long  in  position  ani^te 
27(K>.  Perihelion  had  been  passed  on  July  31  ^  the  last  observation  re- 
ported was  on  October  10. 

Comet  1888  IV.  I     i^,^,,,,,]      perrotin,  at  ^' ice,  August  9, 1888.  (See 

Comet  Faye.) 

Discovered  by  Mr.  E.  E.  Barnard,  at  the  Lick  Ob- 
servatory, on  October  30;  a  faint  snspicious  oljeet, 
the  head  well  developed,  with  ill-defined  nndens,  and  a  short  tail.  Peri- 
helion had  taken  place  some  forty*e1ght  days  before  discovery,  bat  the 
increasing  distance  from  the  sun  was  largely  compensated  for  by  the 
approach  to  the  earth,  so  that  the  comet  was  observed  for  severs! 
months  in  1889. 


s=CoiiM't  d 
=Fsy6'8  comet. 


Comet  1888  V : 
=Comet  / 1888. 


Comet  18891: 

=Comete  18>^. 


This  comet  was  discovered  by  Barnard  at  the  Lick 
Observatory,  with  a  4  inch  comet-seeker,  on  Septem- 
ber 2, 1858,  or  the  morning  of  September  3,  and  also  independently  by 
Brooks,  at  Geneva,  ou  the  following  morning.  It  was  a  round  nebnloos 
mass  1',  in  diameter,  with  a  central  condensation  of  11-12  magnitode 
and  no  tail.  At  the  end  of  November  it  reached  its  maximum  bright- 
ness, twelve  times  as  bright  as  at  discovery,  and  appeannl  to  the  naked 
eye  like  a  nebnhms  star  of  the  sixlii  magnitude.  It  will  not  i)asji  peri- 
helion till  rlaiiuary  .11,  ISSII. 

The  s[)cctnini,  according  to  Dr.  Co])eland,  on  November  H,  iiisteiid 
of  being  c()iniM)scd  of  tln^  usual  feeble  sepaiate  bands,  was  continuous, 
raiher  long,  extending  tVoui  wave-lengths  r>15  to  400  of  Angstnini's  scale, 
brighter  in  the  middle  and  lading  gradually  at  both  ends;  it  reseiiibletl 
the  sj)cctrum  of  a  (dose  globular  star  cluster  or  of  a  nou  gaseous  nchiiliJ, 
rather  than  that  of  a  self  luminous  gas.  Faint  pat*  lies  of  light  were 
made  out  in  the  positions  usually  occujtied  by  the  .second  and  third 
cometary  bands.  Similar  observations  were  nnule  later,  and  on  Decem- 
ber S,  all  three  bands  wen»  distiiu'lly  visible,  but  on  each  occasion  tlie 
(jontinuous  spectrum  formed  the  grouiul  on  which  the  brighter  spectrum 
was  superposed.  **It  seems  i>robable  that  the  comet  shines  mainly  hy 
reliected  light,  -  -  -  to  which  the  a<  ti(Mi  of  the  suu  on  the  eometar) 
material  is  slowly  adding  the  u»ual  bright  bauds.'' 
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Prof.  Daniel  Kirkwood  has  suggested  that  certain  comets  of  short 
period  may  have  originated  within  the  solar  system.  Wolfs  comet 
(1884  III),  for  exaiiipU',  before  its  last  near  a))proach  to  Jupiter,  had  an 
eccentricity  of  0.28,  which  is  exceeded  by  twelve  known  asteroids,  and 

the  elements  of  TeiupePs  comet  (1867  II)  do  not  differ  greatly  from 
those  of  an  eccentric  asteroid.  Out  of  tweuty  short-period  comets, 
sevt'U  have  disappeared  either  by  dissoUition,  like  Biela's  comet,  or  hy 
the  transforDiation  of  the  orbit  by  Jupiter  as  iu  the  case  of  Lexell's  comet 
Fiv^e,  or,  inchidiiig  Encke's  aud  Biehi's,  seven,  have  periods  commensur- 
able with  that  of  Jupiter;  all  have  direct  motion;  all  bnt  one  have  a 
smaller  inclination  than  Pallas,  and  there  is  a  tendency  of  the  perihelia 
to  concentrate  in  the  180-  (from  20(P  to  110'^),  as  in  the  asteroids. 

One  of  the  most  able  of  recent  contributions  to  cometary  astronomy 
is  a  monograph  by  Dr.  Kreutz  upon  the  orbit  of  the  jiieat  September 
comet  of  18S2.  In  connection  with  investij^atious  being  carried  on  hy 
Professor  Weiss  this  will  tbrm  a  coiiii)lete  discussion  of  the  system  of 
comets  with  lemarliably  fimall  perihelion  distance,  1843 1, 1880 1,  and 
1882  II. 

J)r.  Galle  is  compiling  a  catalogue  of  recent  comets  embracing  tbe 
various  su implements  to  the  list  given  iu  1847  in  Encke's  edition  of 
••Olbers'  Methode." 

METEOBITBB. 

Researches  on  meteorites. — Mr.Lockyer  presented  at  the  meeting  of  the 
Royal  Society  on  November  17,  1887,  a  paper  giving  the  results  of  his 

liesearches  on  MeteoriteSi"  which  has  attracted  much  attention.  He 
has  examined  meteoric  sjiectra  onder  various  conditions,  particularly 
that  of  feeble  temperature,  and  has  found  it  possible  to  obtain  from 
tnetcorites  spectra  that  show  the  most  i>ecnliar  features  of  solar,  stellari 
nehular,  or  cometary  spectra.  ^*  In  the  spectra  of  nebul»,  for  instance^ 
seven  lines  have  been  detected,  of  which  three  were  traced  to  hydrogen, 
three  to  low-temperature  magnesium,  and  the  aeventlii  which  has  not 
yet  been  traced  to  its  originating  element,  has  been  given  by  the  glow 
from  the  Dhurmsala  meteorite.  The  most  characteristic  nebular  line 
was  identified  with  the  low-temperature  fluting  of  magnesium,  and  tbe 
unusual  spectrum  obtained  fh>m  the  comets  of  1866  and  1867  was 
ascribed  to  the  same  cause.  The  changes  observed  in  the  spectmin  of 
the  great  comet  of  1882  were  such  as  would  correspond  to  the  changes 
induced  by  the  change  of  temperature  in  the  spectrum  of  a  meteorite; 
and  the  changes  in  the  spectrum  of  Nova  Cygni,  and  the  bright  lines  in 
such  a  star  as  B  Geminorum  received  a  similar  explanation ;  while  a 
very  full,  in  parts  almost  perfect,  reproduction  of  a  considerable  iiortion 
of  the  solar  spectrnni  has  been  obtained  by  taking  a  composite  photo* 
grai)h  of  the  arc  siiecti  iiiii  of  several  stony  meteorites,  taken  atHWdoiD 
between  iron  nieteorio  ])oles.  These  arid  similar  observations  have  led 
Mr.  Lockyer  to  regard  all  self-luuiinous  bodies  in  the  celestial  spaoei 
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as  composed  of  meteorites,  or  masses  of  meteoiitic  vapor  produced  by 
lieat  broagbt  abont  by  condensation  of  meteor-swarms  due  to  p^ravity, 
so  that  tlte  exiHtiiifr  distinction  between  stars,  comets,  and  nebalflB  rests 

on  DO  physiciil  basis.  All  alike  are  mcteoritic  in  origin,  the  differences 
between  them  depending  upon  differences  in  temperature,  and  upon  the 
eloseness  of  the  eomimnent  meteorites  to  one  another.  N<tV(c  (new  Stars 
tiiat  blaze  lortli  suddenly)  are  explained  as  pnxUiced  by  the  clash  of 
meteor  streams,  and  most  variable  stars  are  re«rarded  as  nncondensed 
meteor-streams.  Stars  with  sjM'ctra  like  that  of  Alpha  Orionis  (Kigel) 
are  eonsidered  not  as  true  suns,  but  as  niere  clomls  of  incan»leseent 
stones;  ])robably  the  first  stan:e  of  meteoritic;  condensation.  Stars  with 
s'pcctra  of  the  lir>t  and  second  lyi>e  rei)resent  the  condenseil  swarm  in 
its  hottest  stajres,  while  spectra  of  Secchi';j  fourth  type  iudicate  an  ad- 
vanced state  of  c(K)ling.'* 

The  general  concbisir»ns  arrived  at  by  Mr.  Lockyer  may  be  thus 
summarized:  All  self  luminous  bodies  in  si>ace  are  composed  of  me- 
teorites variously  aggre^^ati'd,  and  at  various  stages  ol"  temi)eiatnre 
depending  upon  the  frequency  and  violence  of  their  mutual  collisions, 
('(unets,  uebnhe,  brightdine  stars,  stars  showing  banded  spectra  of  the 
third  type,  including  most  long-i)criod  variables,  are  to  be  regardeil  as 
veritable  meteor-swarms;  they  are  ma«le  up,  that  is  to  say,  of  an  fti- 
definite  multitude  of  separate  and  (in  a  s(uise)  independent  solid  bodies, 
bathed  in  evolved  gases,  and  glowing  with  the  heat  due  to  their  ar- 
rested motions.  ''The  existing  distinction,"  we  are  told,  <^ between 
stars,  comets,  and  nebuhe  rests  on  no  physical  basis.''  Stars,  on  the 
other  hand,  of  the  Sirian  and  solar  types  (constituting  the  only  true 
"suns")  are  vaporized  meteor-swarms;  their  high  temperatures  repre- 
sent the  surrendered  velocities  of  myriads  of  jostling  particles,  drawn 
together  by  the  victorioas  power  of  gravity. 

Collisions''  are  not  however  exclusively  relied  upon  for  the  eos- 
mieal  production  of  light  and  heat  It  is  admitted  that  the  laminosity 
of  oomets  and  nebnlm  must  be  largely  due  to  electrical  excitement; 
nor  is  any  reason  apparent  why  its  influence  should  be  restricted  to 
these  two  classes  of  bodies.  Destruction  of  movement  by  impacts  can 
scarcely  be  made  to  supply  its  place.  Occasional  illumioative  effects 
may  be  derived  from  it,  but  none  that  are  uniform  and  |)ermauent. 

The  small  bodies  which,  more  or  less  plentifblly  distributed,  appear 
to  pervade  space,  are  in  this  theory  treated  as  the  fhndamental  atoms 
of  the  universe.  But  it  is  evident  that  we  can  not  begin  there.  They 
bave  a  histoty,  marked  perhaps  by  strange  vicissitudes.  They  may  be 
agents  of  regeneration,  but  they  are  almost  certainly  products  of  de- 
struction. Possibly  they  are  seed  as  well  as  dust,  and  serve  as  the 
material  link  between  the  creation  and  decay  of  successive  generations 
of  suns. 

The  vrbits  of  mefeorttos.— Prof.  H.  A.  Newton,  of  Yale  College,  has 
earefhlly  studied  the  evidence  available  for  dctenniuiug  the  ^'former 
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orbits  ot  those  meteorites  that  are  in  our  collections  and  that  were  seen 
to  fall."  Of  these  stone-falls  there  are  three  classes:  (a)  116  falls  for 
which  we  have  statements  as  to  the  direction  of  the  path  thcoagb  the 
air;  (6)  94  falls  of  which  we  know  the  time  of  day;  (c)  50  or  more  falU 
of  which  the  history  is  too  scanty  to  give  the  time  of  day.  He  is  led  | 
to  the  following  three  propositions : 

1.  The  meteorites  which  we  have  in  oar  cabinets,  and  which  were 
seen  to  fkU,  were  originally  (as  a  class  and  with  a  very  small  nom- 
ber  of  exceptions)  moving  about  the  sun  in  orbits  that  had  inclinations  | 
less  than  90^;  that  is,  their  motions  were  direct,  not  retrograde. 

2.  The  reason  why  we  have  only  this  class  of  stones  in  onr  collections 
is  not  one  wholly  or  even  mainly  dependent  upon  the  habits  of  men; 
nor  on  the  times  when  men  are  out  of  doors;  nor  on  the  places  where 
men  live;  nor  on  any  other  i>rinciple  of  selection  acting  at  or  after  the 
arrival  of  the  stones  at  the  ground.  Hither  the  stones,  which  are  mov-  | 
inji:  in  the  solar  systoni  across  the  earth's  orbit,  move  in  fjeneral  in  direct 
orbits,  or  else  for  some  reason  the  stones  whicli  ni*)ve  in  n*Lro^rade 
orbits  do  not  in  general  eonie  thron^j:li  tlie  air  in  solid  form.  - 

3.  The  ])eriljelion-distanees  of  nearly  all  the  orbits  in  which  these  i 
sioiies  moved  were  not  less  than  0.5  nor  more  than  1.0,  the  earth's 
ladiiiK  veetor  being  unity.    {Ohserratory  11:  331.) 

At  the  meeting  of  the  Koyal  Society,  November  15,  188S,  Prof.  G.  IT. 
Darwin  read  an  im])ortJint  paper  dealing  with  the  meclnuiical  conditious  | 
of  a  swarm  of  metoohtes  from  a  mathematical  staud  poiut. 

SOLAS  SYSTEM. 

MoiUm  of  the  solar  sffitem  in  spttce, — Dr.  Lndwig  Strnve  has  made  a 
careful  comparison  of  the  Pnlkowa  catalogues  for  1855  with  Anwei's 
re-reduction  of  Bradley  (epoch  1755),  and,  as  on4»  of  bis  resnlts,  has  ob- 
tiiined  a  value  of  the  motion  of  onr  system  to  which  a  goodf  deal  of  io- 
terest  attaches.  As  it  was  necessary  to  assume  some  connection  be- 
tween the  magnitude  of  a  star  and  its  distance,  he  adopted  the  follow- 
ing relative  scale,  regarding  a  star  of  the  sixth  magnitude  as  at  tlie dis- 
tance unity : 


Mag. 

Dint. 

Dist. 

1 
2 

:i 

4 

0. 13 
0.23 
0.  :u» 

0.  .'il 

« 

I 

1 

0.  70 
1.0(1 

1.  A'J 

2.  iif. 

The  result  he  obtains— 4.''30--is  then  the  angular- motion  of  the  sno 
in  one  hundred  years,  as  seen  from  the  average  sixth  magnitude  star. 
The  actual  velocity  corresponding  to  this  is  alM)ut  13  miles  per  second 
The  tM*int  in  the  sky  towards  which  the  sun  is  moving  is  in  the  constel- 
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lation  riercules.  V*y  combining  his  results  with  those  of  other  astrono- 
mers.  Strove  adopts  for  the  nieau  a  displacement  of  about  5^*j  oorres- 
pondiug  to  a  velocity  of  15  niilcs  i)er  second.  The  point  toward  which 
the  aysteni  in  moving  is  still  in  Hercules,  right  ascension  2QG>^.7j  decli- 
nation 4.31'^.(). 

The  following  table  shows  how  the  various  determinations  of  these  co- 
ordinates agree : 


W.  Uerachel 
Do... 

GaiiHH  

Argoliiutlcr  . 
Lnmlahi  ... 
O.  Struvo  . . 
Galloway  . 

Miidler  

Airy  «... 

Diinkiii  

QyUUn  

I)<»  ... 
L.  .1.^  Hull . . 
KaiH-kt'ii  ... 
Bisrliof..... 
tn.a^'liH  .  ... 
L.  Struvo  . . 
Plammer.... 

Do ... 


A. 


D. 


o 


+  10.  4 

2r>'J.  i> 

-f :{()  s 

5 

+  14.4 

f:'.T.  f) 

VJtK).  1 

+;u.4 

+:{'.».  u 

'2<)i.r. 

+'J4.  7 

273.9 

tn;o.  f) 

"JW.  0 

+:U.1> 

+4.^.  r. 

+•>»;.  (» 

27:5. ;{ 

'J70.  1 

+'i«).  3 

171)2. 5 

17«>5*.5 

1790 

171M) 

IHOO 

ISOU 

lrt(Hir 

l-.'>5? 
lbU5 


No.  of 
Stan. 


390 
147 

:m 

78 
2, 103 
113 
1,107 

(T) 
(0 

07 
106 

4N) 
4«>l 

274 


For  the  magnitude  of  the  motion  in  a  century  we  have — 


O.  Stravo   4."31 

Duiikiu   5.  22 

L.  Struvo   4.  ao 

Gylddn   6.  80 

Do   6.  m 


as  seen  from  a  star  of  the  sixth  magnitude. 


BUN. 


BoUUion  time  of  the  eun. — Mr.  Crew,  of  Johns  Hopkins  University, 
has  made  a  new  determination  of  the  time  of  revolution  of  the  sun  on 
its  axis  by  comparing  the  wave-lengths  of  certain  lines  in  the  spectrum 
when  measured  in  light  coming  fh>m  two  opposite  limbs  of  the  sun.  By 
Doppler's  principle  the  wave-length  of  the  liue  in  light  from  the  ap- 
proaching limb  ought  to  be  shorter  than  in  the  light  from  the  receding 
limb.  The  results  obtained  give  a  velocity  of  the  photosphere  at  the 
sun's  equator  of  2.437  miles  per  second ;  from  this  the  rotation  time  is 
determined  to  be  25.88  days.  Mr.  Crew's  observations  indicate  an  in- 
crease in  the  angular  velocity  of  the  surface  with  increase  in  the  helio- 
graphic  latitude.  This  result  is  opposed  to  that  obtained  by  Garrington 
and  Spoerer  from  observations  of  suiispots. 
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Dr.  Willing  bas  found  the  rotation  period  from  observations  of  facola 
to  be  25.23,  and  bas  detected  no  van'ntion  in  velocity  dependiug  uim 
tbe  latitude.  Tbe  di£Sculty  of  identity  ing  faenlflB  on  tbeir  reappearanne, 
and  ot  measuring  tbeir  i)08itiou8  with  exactness,  makes  the  result  some- 
wbat  dottbtftil. 

Diameter  of  the  gun. — ^Dr.  Auwers  1ms  made  a  very  exhaustive  dis- 
cussion of  the  snu's  borizontal  and  vertical  diameters  from  the  int  ridian 
obs<'rvatioiis  ol'  (Ireenwich,  W'asliingtoii,  Oxford  ami  NeucliAtcl  with 
speeial  reference  to  the  alleged  variations  in  the  mean  annual  iliamcters 
following  the  period  of  the  sunspot  cycle.  IIo  concliules  that  thcrt'  is 
no  valid  reason  for  supposing  the  sun's  diameter  to  vary,  an<l  that  tlie 
aj)j»arent  changes  arise  from  insufliciently  iletermined  persomd  equii- 
tions.  i  le  also  points  out  that  meridian  observations  are<iuite  unsuited 
for  the  determitnitiou  of  any  possible  elliptieity  in  the  sun's  disk,  and 
that  there  is  no  reason  to  concliule  from  these  results  that  su(di  ellip- 
tieity exists.  The  several  lueau  values  of  tbe  suu's  (atkiuuied  circular) 
diameter  are : 

Gceenwieh  358' 2".36.      Oxford  32' 3'M9. 

Wasbington  32"  2".r»l.      Noncbfttol  32'  3"^. 

The  discordances  are  ascribed  to  instrumental  or  uneliuiiuated  per- 
sonal peculiarities. 

lu  a  second  [)aper  Dr.  Auwers  discusses  the  apparent  cbangns of  )>otb 
the  horizontal  and  vertical  diameter  duriug  the  course  of  a  year,  de- 
duced Iroin  meridian  observatious,  and  he  concludes  tbat  the  perieilic 
variations  in  the  montbly  value  of  the  diameters  result  not  from 
pbysioal  changes  iu  tbe  sun,  but  from  the  effect  of  temperature  on  tbe 
instruments  and  from  difference  iu  the  quality  of  the  telescopic  images 
at  opposite  seasons  of  the  year. 

Auotber  discussion  of  tbe  borizontal  diameter  of  Iho  sun  has  been 
made  by  Professor  di  Legge  from  meridian  transits  of  the  sou  observed 
at  Oauipidoglio  from  1874  to  18S3.  Tbe  mean  horizontal  diameter  at 
mean  distance  deduced  from  579G  transits  by  four  observers  on  2213 
days  is  32'  2".38. 

Solar  activity  in  1887, 1888.— The  decrease  in  spots,  fiicnlie  and  promi- 
uences  which  was  so  marked  during  1886,  and  particularly  during  tbe 
latter  part  of  that  year,  continued  iu  1887^  and  although  there  was  no 
spotless  period  as  long  as  that  of  November,  1880,  the  mean  spotted 
area  for  tbe  year  was  mneh  below  that  of  the  year  preceding.  Tbe  days 
of  greatest  spotted  area  were  Jnly  (J,  7,  and  8.  The  agreement  in  the 
general  form  of  the  curves  for  spot  numbers  and  magnetic  variation 
was  not  so  close  as  in  some  jjrevioiis  years.  The  tluctuations  in  the  num- 
bers and  dimensions  of  the  prominences  were  less  than  for  the  spots, 
but  they  also  showed  ;i  maximum  in  .Tuly.  I'^acuhc  accorded  well  with 
the  prominences,  neither  facnhe  n<ir  prominences  lulio\>ing  Llic  spots  iu 
the  marked  dei>ression  of  ^uveiuber. 
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During  18S8  spots  were  few,  sinall  and  in  low  latitudes,  and  there 
were  frequent  intervals  in  whieli  no  sj)ots  at  all  wen^  seen,lon<^er  inter- 
vals in  fiKjt  than  any  since  the  niiniinnm  of  1S7!>.  Tlu^  most  prolilic; 
month  as  to  entire  s]>otteil  area,  thonj^h  not  as  to  number  of  spots,  was 
Kovember,  following  immediately  a  long  period  of  quiescence.  There 
wa«  a  rough  tendency  of  .s[)ots  to  certain  solar  longitudes  and  in  lati- 
tude, they  continued  to  be  more  nnnu  rons  in  the  southern  than  in  the 
Dortheru  hemisphere.  Faenhe  did  not  vary  siumltaneously  with  spots, 
but  their  diminution  as  compared  with  ISSfJ  and  1SS7,  was  slii^lit.  TIh'v 
showed  a  very  noticeable  (l(*veloi)inent  during  the  secondary  maximum 
of  September,  while  the  i)rominences  fell  off  considerably  both  in  Sep- 
tember aud  November,  but  attaiueil  tUeir  greatest  developmeut  iu 
March  aud  April. 

Solar  sperfnim. — Experiments  nnide  by  Professor  Trowbridge  ami 
Mr.  C.  C.  Uutcbius  at  tbe  Jefferson  Physical  Laboratory  in  Cand)ri<1ge, 
liave  overthrown  the  proof  brought  forward  in  1879  by  Dr.  Henry  Dra- 
per of  the  existeaoe  of  oxygen  iu  the  sun.  Thoy  show  that  when  suf- 
ficieotly  powerful  apparatus  is  used  to  bring  out  minute  details  of  tbe 
spectrum  of  oxygen  and  of  the  sun,  tbe  bright  regions  of  the  solar  spec* 
trnm  disappear,  and  heoce  also  the  apparent  (;oiuciilence8  between  them 
and  the  8t>ectrum  of  oxygen  upon  which  Dr.  Drajier  based  liis  proof. 
The  bright  bauds  obtained  by  Dr.  Draper  are  in  fact  oocapied  by  nam- 
eroos  dark  lines  of  variable  intensity. 

Gootinuing  their  experiments  however  they  have  been  led  to  con- 
elude  that  there  is  unmistakable  evidence  of  tbe  existence  of  carbon  iu 
the  sun. 

In  a  valuable  paper  by  Mr.  0.  O.  Hntchins  and  Mr.  B.  L.  Holden, 
evidence  is  brought  forward  to  show  the  probable  existence  in  the  sun 
of  bismuth,  silver,  and  platinum,  while  tin  potassium,  and  lithium  are 
more  doubtfiil.  For  cadmium  two  perfect  coincidences  were  found, 
while  there  was  no  good  evidence  in  favor  of  the  presence  of  lead 
cerium,  molybdenum,  uranium  or  vanadium. 

Prof.  S.  P.  Langley  has  published  in  the  American  Journal  of  Science 
an  abstract  of  a  memoir  on  the  invisible  solar  and  lunar  spectrum,  in 
which  he  summarizes  the  result  of  investigations  carried  on  at  the  Al- 
legheny Observatory  in  continuation  of  his  previous  researches  on  the 
infhi-ied  of  the  solar  spectrum  to  the  extent  ot  about  three  microns. 
By  means  of  the  improved  apparatus  described,  the  extreme  infra-red 
solar  spectrum  has  now  been  searched  from  three  to  over  eighteen  mic- 
rons; and  it  is  shown  that  in  this  region  the  rati(>.s  between  solar  and 
lunar  heat  are  completely  changed  from  what  the}'  are  in  the  visible 
spectrum.  While  the  solar  light  in  the  hitter  is  about  live  hundred 
thousand  times  that  of  moonlight,  the  solar  heat  received  in  the  invisi- 
ble part  of  the  spectrum  is  probably  less  than  live  hundred  times  the 
lunar.  These  studies  also  i»roiiiis4'  iin])()rtant  results  lor  meteorology, 
by  opcuiug  to  observation  the  hitherto  uukuowu  region  of  the  spectrum, 
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ill  which  are  to  be  foiiiul  the  nocturnal  and  (liuriial  radiations,  uot  only 
from  the  moon  towards  the  earth,  but  £rotu  the  soil  of  the  earth  towacdi 
splice.  {Nature.) 

Total  eclipse  of  tlie  sun^  Auguftt  10,  1387. — TJuasual  preparations  were 
made  throughout  Europe  tor  observin<^^  this  eclipse,  and  great  popular 
interest  was  manifested  in  the  cveut,  but,  unfortunately,  very  few  ob- 
servations of  value  were  obtained  on  account  of  the  generally  cloudy 
weather  that  prevailed  over  the  whole  region  west  of  the  Ural  moun- 
tains. The  central  line  of  the  eclipse  first  struck  the  earth  at  a  point 
53  miles  west-northwest  of  Leipsic,  where  the  sun  was  Just  rising.  The 
line  of  totality,  which  was  about  135  miles  wide,  then  crossed  Germany, 
Russia,  Siberia,  China  and  Japan,  and  left  the  earth  at  a  point  in  the 
Pacific  Ocean  in  latitude  24^  27'  north,  longitude  173^  3ff  east 

JEoUpte  of  the  moon,  Januaty  28, 1888.— The  total  eclipse  of  the  moon 
on  January  28^  1888,  presented  an  nnnsnally  &vorable  opportunity  io>t 
observing  the  occultations  of  a  large  number  of  faint  stan,  and,  in 
order  to  secure  as  many  observations  of  these  phenomena  as  possible^ 
Dr.  Dollen,  of  Pnlkowa,  prepared  and  sent  out  to  the  prindpal  observa- 
tories in  Europe  and  America,  a  list  of  the  stars  to  be  occulted  at  each. 
He  reports  that  he  has  received  three  hundred  and  ninety-six  observa- 
tions of  disapi)earances  and  three  hundred  and  eighty  seven  of  le-ap- 
pearances,  the  places  of  observation  being  so  favorably  situated,  that 
he  considers  that  there  is  ample  material  for  determining  the  position, 
the  <liameter,  and  possibly  the  ellipticity  and  parallax  of  the  moon. 

SOLAR  PARALLAX  AND  THB  TRANSITS  OF  TENXTS. 

Professor  Harkness,  at  the  meeting  of  the  American  Association  in 
Cleveland  on  August  20, 1888,  gave  a  description  of  the  instrumeuts 
and  reduction  processes  employed  by  the  United  States  Transit  of 
Vtiuus  Commission  in  determining  the  solar  parallax  from  the  measure- 
ment of  photographs  tak(>n  at  the  ten  American  stations  in  December, 
1882;  Washington,  Cedar  ILeys,  San  Antonio,  Cerro  Boblero,  Prince* 
ton,  and  the  Lick  Observatory,  in  the  United  States;  Santa  Cruz  and 
Santiago,  Soath  America;  Wellington,  South  Africa,  and  Auckland, 
New  Zealand.  The  preliminary  valne  of  the  parallax  deduced  from  the 
measured  distances  of  the  centres  of  the  sun  and  of  Yenns  on  1,475 
photographs  is  «=8".847:J:0'^012.  The  American  photographsin  1874 
gave  »=8''.883i:  0'^034,  and  the  French  ]r=:8"m  The  distance  of  the 
snn  corresponding  to  the  valne  now  obtained— 8''.847— is  92,385,000 
miles,  with  a  probable  error  of  only  125,00U  miles.  These  numbers  are 
donbtlcAS  close  approximations  to  the  resalts  which  will  be  obtained 
from  the  complete  discussion  of  all  the  photographs,  but  they  cannot 
be  regarded  as  final  for  several  reasons,  chief  among  which  is  the  fiMt 
that  the  redaction  of  the  position  angles  of  Yenns  relatively  to  tbe 
sun's  center  Is  etill  nnfiuished. 

The  report  of  the  committee  appointed  to  sux)eriiiteud  the  anange- 
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meuts  for  the  expeditions  sent  out  by  the  IJritisli  Government  to  ob- 
serve thi*  transit  of  Venu.s  in  18Si*  has  been  ])ublislied.  It  consists 
aluiot^t  entirely  of  ii  discussion  by  Mr.  Stone  of  the  observations  of  con- 
Uict.  Expeditions  irere  sent  from  England  to  Jamaica,  Barbadoes, 
Bermuda,  Cape  of  Good  Hope,  Madagascar,  New  Zealand,  and  Bris- 
bane,  Queensland,  and  the  observers  at  all  tbese  stations  were  success- 
ful, except  at  lUihbane,  where  the  weather  was  cloudy.  It  will  bo 
remembered  that  the  English  committee  did  not  satisfied  with 
the  photographic  work  in  1874,  and  for  varions  reasons  they  deter- 
mined iu  the  second  transit  to  put  their  reliance  entirely  upon  contact 
observations.  From  the  observations  of  external  contact  at  ini;:res8 
Mr.  Stone  obtains  a  parallax  of  S.'n('A)dz<y'.Vi2i  from  those  of  internal 
contact  at  ingress,  8".823i:(V'.023;  from  those  of  iutoroal  contact  at 
egress,  8''.855:1:0".030,  and  from  external  contact  at  egress  8".953:t 
0''.048.  The  most  probable  combined  result  be  considers  to  be 
(K^024,  which  corresponds  to  a  mean  distance  of  92,500,000:1:  miles 
between  the  earth  and  sun,  with  an  uncertainty  of  260,000  miles* 

The  fourth  volume  of  the  re^iort  of  the  German  Transit  of  Venus 
Commission  was  published  in  1887,  under  the  editorship  of  Dr,  Anwers. 
It  contains  the  observations  in  detail  made  with  the  heliometer  by 
variooa  observers,  both  before  and  after  the  transits  of  1874  and  1882, 
for  the  purpose  of  determining  the  instrumental  constants. 

The  report  of  the  Brazilian  expeditions  has  been  printed  in  a  quarto 
volume  of  700  pages.  Three  stations  were  occupied:  St.  ThomaSj  in 
the  Antilles;  Olindai  Brazil;  and  Pnnta  Arenas,  in  the  Straits  of 
Magellan.  The  transit  was  observed  by  projecting  the  sun's  image 
formed  by  an  equatorial  refractor  of  6.3  inches  aperture  upon,  a  screen 
and  noting  the  times  of  contact  The  result  given  for  the  value  of  the 
parallax  from  the  internal  contacts  is  8".808. 

Professor  Hall,  using  a  value  of  the  constant  of  aberration  20'^4542, 
deduced  from  a  series  of  observations  of  a  Lyrae,  made  at  the  U.  S. 
Iffaval  Observatory  during  thi'  yvim  1802  to  1867,  and  introducing 
Michelson  and  Newcomb*s  det4.*rmination  of  the  velocity  of  light,  has 
found  for  the  sohir  parallax  8''.8I0  d:  0".0062. 

PLANETS. 

Mabs. — The  observations  of  Perrotin,  Terby,  and  Denning  have  con- 
firmed the  presence  of  most  of  the  so-called  ^'eanalti;,"  or  narrow,  darlL 
liu«s,  that  were  discovered  by  SchiapaixUi  in  LS77,  and  at  subsequent 
oi)positions,  ^ud  iu  some  cases  the  gemination  or  doubling  of  the  canals 
has  been  detected. 

Considerable  interest  has  been  aroused  iu  regard  to  Mars  on  account 
of  the  recent  c]iau;>es  reported  in  the  marliings  upon  its  surface  by 
Perrotin  and  otlierst.  The  chief  change  reported  was  the  apparent  in- 
Qudatiou  or  disuppeurance  of  the  triaugular  contiuent,"  to  which  the 
name  of  Libya  has  been  usstgiied,  but  the  report  has  uot  been  coulirmed 
ti.  Mis.  142  II 
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by  the  observations  of  Scliiaparelli,  IVrh.v,  Niesteu,  and  Holden.  The 
observations  of  Professor  lloldeu  and  his  assistants  with  the  36  iiitb 
refractor  began  on  July  16,  1888,  and  were  continued  to  August  10; 
the  planet  was  therefore  very  unfavorably  situated,  itn  diameter  biniij; 
less  than  \)".  Severjil  of  the  most  important  canals  were  seen,  but  tlx  v 
wiTc  not  double,  appearing  rather*' as  broad  bands  covering  the  Hjuicrs 
(HI  M.  kS('lii.i[iaH'lir.>,  niai)  wliieh  are  occupied  by  pairs  of  canals  and  by 
the  s[)aces  separating  the  members  of  eacii  i»air.'^  Professor  Hall,  witli 
the  Washington  20  inch  refractor,  has  never  been  able  to  sec  these 
markings  so  sharply  drawn  by  European  observers.  The  luily  reniarli- 
able  change  he  noticed  was  the  diuiiuutiou  iu  tUo  size  of  the  white  6\H}i 
at  the  south  pole  of  the  i)lanet. 

NunienMis  sketches  of  Mars  showing  the  canals  or  other  iiiarkini:?? 
havo  been  published  by  Ilolden,  I'errolii),  Terby,  and  Niesten.  NoaU 
e<piate  explanatiou  of  the  cauaIS|  or  of  the  changes  observed,  has  |et 
been  otVered. 

Jupiter's  satellites. — Astronomers  have  always  been  puzzled  by 
the  discordant  appearances  of  the  satellites  during  transit,  but  more 
especially  b^'  the  fact  that  the  phenomena  do  not  apply  equally'  to  all  the 
satellites,  or  even  in  some  insUiuces  to  the  same  satellite  in  two  su(x;es- 
sive  revolatious*   The  fourth,  for  instauos,  as  it  approaches  the  disk  of 
Jujuter  becomes  rapidly  fainter  till  it  arrives  at  contact.    When  once 
on  the  limb  it  shines  with  a  uu^derate  brilliancy  for  about  ten  or  fifteen 
minutes,  then  beoomes  suddenly  lost  to  view  for  a  similar  period,  and 
lastly  reappears,  but  as  a  dark  spot^  which  grows  darker  and  darker 
until  it  equals  the  blackness  of  its  own  sbatlow  on  the  planet.   The  a|>* 
pearance  of  the  second  satellite,  however,  is  entirely  different,  for  it 
seems  never  to  have  been  seen  otherwise  than  pure  white  daring  transit; 
whereas  the  first  and  third  differ  yet  again  from  the  preoeding  two. 
The  former  is  sometimes  a  steel-gray,  and  at  others  a  little  darker, 
whereas  the  latter  has  been  seen  perfectly  white  and  yet  so  black  as  to 
be  mistaken  for  the  fourth.  Mr.  B.  J.  Spitta  has  made  a  careful  investi* 
gation  of  these  interesting  phenomena,  communicating  his  results  in  a 
pai)er  of  some  length,  read  at  the  meeting  of  the  Boyal  Astronomical 
Society,  in  November,  1887.  His  experiments  consisted  essentially  of 
numerous  observations  upon  suitably  piefmred  models  representing  the 
planet  and  satellites,  and  he  concludes  (see  Nature  37:468,  March  Ifi, 
1888)  that  the  probable  reason  the  fourth  satellite  is  nniformly  black 
during  transit,  when  it  has  passed  its  peri<Ml  of  disappearance,  is,  that 
its  albedo  is  so  low  as  to  grant  the  difference  between  it  and  the  back* 
ground  necessary  for  a  body  to  ai)[j('ar  black  when  superimposed  on  an- 
other. Its  preliminary  whiteness  and  disapiiearanee  are  also  shown  to 
be  a  question  of  relative  albedo,  for  they  are  due  to  the  fact  that  a  sphere 
at  its  limb  loses  so  much  in  reflective  power  that  up  to  that  moroeot 
the  satellite  possesses  sufficient  albedo  (as  coui|)arerl  with  the  back- 
ground iu  that  situation  )  to  maintain  its  whiteness,  i^j^  too,  with  the  sec- 
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ond  satellite,  [ts  albedo  i)r()ves  to  be  so  hi^li  that  it  is  capable  of  pre- 
servin;;  its  luilliaricy  t iiioiiirboiit  the  entire  transit. 

Tilt'  thiid  atid  lirst  satellites  evidently  ])ossess  .sides  of  dift'erent  al- 
bedo, one  hij,di  enoufch  to  maintain  a  bii<,'hter  aspect  than  the  other,  <»r 
even,  as  in  tiie  case  of  the  third,  to  make  it  appear  white  when  one  si<le 
is  presented  to  the  earth  and  dark  when  the  other.  Finally,  to  (piote 
from  the  original  paper,  "  it  is  not  unreasoiiabl(^  to  conclnde  that  tln'st* 
anomalous  ]»iienoniena  are  «liie  to  functional  idiosyncrasies  in  the  e^e 
itself,  rather  than  to  physical  peculiarities  of  the  Jovian  system.^ 

Mr.  I)ennin«r  has  obtained  from  observations  of  the  red  spot  ma<le 
between  February  12  and  August  li2,  18SvS,  a  rotation  of  9''  .'ia'"  40'*.'J4, 
nearly  one  second  less  thau  the  spot  gave  iu  i86o-'6G,  tUougb  six  sec- 
onds greater  tiian  iu  IS71). 

The  value  obtained  for  the  mass  of  Jupiter  by  von  Uaerdtl  iu  bis  dis- 
cussifni  of  W^innecke's  comet  is  1:  1047.151*  1  0.013(). 

•Saturn. — The  first  number  of  a  new  seri«'s  of  {)ublicntions  ealhnl 
Supplements  to  the  i'nlkowa  ()l»servations  contains  an  interestinj;  me- 
moir by  Dr.  Hermann  IStrnve  ou  the  outer  satellites  of  Saturn.  He  dis- 
cusses his  own  observations  ma<le  with  the  15-inch  refractor  in  the 
years  1884-1.S80  ou  lapetus,  Titan,  libea,  and  Dione,  with  a  view  to 
correcting  the  elements  of  these  satellites,  and  also  the  values  of  the 
mass  and  ellipticity  of  Satarn.  The  mass  of  Saturn  was  found  by  Be^i- 
8el  to  be  1 : 3501. (Ji  0.77,  or  with  a  slight  correction  indicated  in  the  pres- 
ent paper,  1  :  3502.5.  Prof.  Asaph  Hall, OD  the  other  baud,  obtained  the 
valae  1 : 3481.3:1: 0.54.  Strnve  considers  the  rather  large  discordance  be- 
tween these  valoes  dne  to  systematic  error  in  measuring  the  distance 
of  a  satellite  from  a  limb,  and  his  own  observations  consist  eutirely  of 
comparisons  of  one  satellite  with  another,  either  by  differences  of  right 
ascension  and  north  polM  distance  or  of  distance  and  position  angle. 
His  resulting  value  of  the  mass  of  Satnrn  agrees  closely  with  BessePs, 
being  1 : 3498.  The  correction  of  the  elements  has  been  carefully  and 
iaborioosly  carried  out  by  the  method  of  least  sqaares.  {The  Otnerva- 
lory,  11 : 303,  July,  1888.) 

Mr.  G.  W.  Hill,  in  his  paper  on  the  motion  of  Hyperion  and  the  mass 
of  Titan,  has  obtained  for  the  latter  1 :  4714,  Saturn's  mass  being  unity. 
Newcomb's  corrected  value,  and  Ormond  Stone^s  value,  accord  well  with 
this. 

UBAirT7S.~Dr.  Valentiner,  of  the  Karlsruhe  Observatory,  and  his  as- 
sistant, Dr.  von  Bebeur-Paschwitz,  were  able  to  detect  in  April,  1887«  a 
slight  ellipticity  in  the  disk  of  the  planet  Uranus,  but  their  instrument, 
a  0-inch  equatorial,  was  not  of  sufficient  power  to  make  satisfactory 
measures. 

Kbpiune.— Tisserand  has  shown  that  the  progressive  changes  in  the 
node  and  inclination  of  the  orbit  of  the  satellite  of  Neptune  can  be  ex- 
plained by  supposing  a  slight  flattening  of  the  surface  of  the  planet; 
bnt  the  flattening  would  probably  be  too  slight  to  be  measured.  Fur- 
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ther  observations  may  enable  the  aiiioiuit  of  the  ineliriation  to  be  more 
exactly  (Ictci  iiiiiicd,  and  at  the  same  time  will  jib o\v  whether  lhechange6 
in  qnt'stiun  are  due  to  this  cause  alone. 

TilK  MINOR  IT-ANKTS. — Seventeen  of  these  small  bodies  were  added 
to  the  |>:roui)  during  the  years  1887  aud  1888,  uiakiug  the  total  uumber 
now  known  281. 

The  new  discoveries,  with  approximate  elements,  are  jjiven  in  the 
following  table.  All  except  number  270  were  below  the  eleventh  uia^' 
uitnde,  and  some  slight  confusion  at  tirst  occurred  in  the  numberiDg, 
owin<^  to  tbe  difficulty  of  distingaisbiDg  a  new  asteroid  from  one 
already  known  in  the  absence  of  a  very  carefully  computed  ephemeris. 
For  instance,  numbers  2(>S  and  279  were  at  first  thout::ht  to  be  identical 
with  149,  Medusa;  277  with  228,  Agathe;  2S0  with  '_!."»5,  Oppavia;  while 
an  asteroid  detected  by  Lutlioron  April  11, 1867,  and  imlependently  by 
Ooggia  on  April  10,  proved  to  be  69,  iIoK(»eria,  which  had  been  looked 
for  in  vain  in  1882  aud  1885;  anil  one  found  by  Borelly  on  May  12, 1888, 
to  which  the  number  278  was  assignecl,  though  it  was  sn8|iected  to  be 
identical  with  156,  Xanthipiie,  eventually  proved  to  be  110,  Sirona. 

Li«t  o/  minor  planeta  dUcovtrtui  in  lbd7  aud  1&66, 


Number  «ad 

UMBO. 


'2Co  Aiiua... 
960  Alino... 
2C7  TInw... 
288  AdoNft. 


2r>ll  .Tiislitisk.... 
270  Aiialiita  ... 
S71  PentlMdlM. 


27-i 

274 
275 
276 

277 
27K 
273 
280 
281 


Aiilouiii  . . . 

.\trn|MiM  

rbilaKoria.. 
6A|»l6nU».., 
Adelbeid ... 

Klvita   

I'aiiiiiiu  ... 

Thulo  

rbUis  

Lttorotift..., 


Diaeovanr. 


a.  ® 


Paliiui,  al  Viuiiua — 

...do  

Cbnrloli^  at  Kioo. . . . 
BoiT«Uy,  St  Iter* 

MI'illi'H. 

PaliHa,  nt  Viruuu  

r4'lfn«,at  Clinton. 
Koorre,  at  Berlin . . . 

Cliiirloirf,  at  . . 

eali.sa,  at  Vii-ruia  . . 

....do  

CMiarlois.  at  >i'i<  "- . . 
I'aliHii,  at  Vu  iiiiu. . . 
...do   

» ■  ■  ado 

....do  


Fob.  -'j 
May  17 
May  27. 
Jam  • 

Sopt.  21 
Oct.  8 
Oct.  13 

l\  li,  4 
Mar.  H 
A  pr.  3 
Apr.  15 
.Vj.r.  17 
M.ty 
.May 
Ott, 
Oct. 


a 

10 
25 
2D 


Oct.  31 


a 

S  3 


•4 


2.'G.  0 
23.8 
264.3 
184.8 

274.6 

mi 

24.8 

l'l.4 
2*i.O 
212.8 
162.9 

120.  G 

224.8 
298.8 
86.9 
45.9 


o 


"5,3 

a 


a 
o 


a 
a 


1  a 


4 

23&3 
740 
11L8 


2M.5 
837.5 

37.0 
158,  H 
93.6 
114.9 
211.6 
233.  5 
63.1 
75.2 
16.9 
81.0 


o 

25,8 
13.3 
6.0 
7.8 


157. 3      5. 4 


2.4 

3.6 

4.6 
20,8 
3.7 
4.H 
21.7 
1,1 
7.5 
2.4 
7.4 
&3 


a 
3 

u 
(4 


0.20 
.16 
.10 
.13 

.20 
.V> 
.10 

.03 
.  14 
.12 
.17 
.00 
.00 
.11 
.11 
.14 
.13 


c3  a 


°  a 


cs  a 


S  9 


« 


942 
7M 
768 
666 


770 
971 
668 
709 
644 


786 


2.42  3.?: 

2.81  I  170 

2.77  !  4.6S 

X08  9u4l 

4.9 


838      2.63  i.0 

1690 1  t.2ol  tn 

681  I   xoi  I  &a 


2.37 
8.04 
2  77 
3.12 
2.87 
2.73 
4. 25 


4.  CI 
3.G4 
&3I 
4.61 
&5I 


4.61 
1175 


693  1  97  <  &IS 
1690.    no!  3.31 


I 


Number  265  is  remarkable  on  account  of  tbe  very  considerable  in- 
clination of  tbi  plane  of  its  orbit  to  that  of  the  ecliptic,  and  also  on 
account  of  its  near  i4>i) roach  to  the  earth,  its  least  distance  from  va 
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Ik  iii^  (>.!M),  ill  terms  of  tin'  earth's  mean  (listaiico  from  tho  Kun;  it 
wouUl  therelore  seem  to  otler  an  additional  nieans  of  determiiiinj?  the 
value  of  the  solar  jjarallax.  Number  270  also  aj^n (ciclies  (juite  near 
tlie  earth,  /:.  =:().S1.  It  will  1m»  noticed  that  270,  with  its  mean  distanee 
from  tlie  sun  of  1.2."),  considerably  ^^reater  than  that  of  any  othei-  aste- 
roid, lies  upon  tlie  extreme  outer  linntof'the  ^roup,  and  will  at  ('ertain 
times,  therelbn',  be  brouj^ht  fpiite  eliKse  to  Jupiter,  and  by  the  jH'rtur- 
bations  thus  experienced  nniy  furnish  further  kuowledj^e  of  the  ma.s8 
of  that  planet.  Number  2H1,  with  its  small  nu'an  <listance  of  2.1!)  lies, 
on  the  other  hand,  near  the  inner  border  of  tlie  groups  it  is  the  tiixty- 
eighth  asteroid  discovered  liy  Dr.  .1.  Palisa. 

Prof.  Tietjen  discontinues  witb  the  year  1888,  the  regular  issue  of  the 
Circnlars  and  Correspondence  of  the  Berlin  Jahrbnch,  relatin<r  to  as* 
teroids.  Special  attention  will  be  ^iven  hereafter  r(»  the  orbiU  of«newly 
discovered  planets  presenting  interesting  pccnliarities. 

The  Annals  of  the  Harvard  Observatory,  volume  18,  No.  3,  contains  a 
discussion  of  a  series  of  photometric  obstTvations  of  the  asteroiils  by 
Mr.  II.  M.  i*arkharst,  extending  from  April  to  December,  1887.  The 
method  of  observation  was  to  note  the  time  that  the  asteroid  took  to 
disappear  after  passing  a  transit  wire,  the  telescope  being  stationary, 
and  the  light  of  the  asteroid  or  comparison  star  suffering  diminution 
either  by  a  wedge  or  more  frequently  by  a  deflector — a  piece  of  glass 
with  nearly  parallel  sides  placetl  in  the  telescope  tube,  about  one  sev- 
enth of  the  way  firom  the  focus  to  the  object  glass,  and  covering  half 
the  field.  The  conclusions  reached  by  the  author  are  as  follows: 

(1)  The  phase  correction  can  not  be  neglected,  and  is  peculiar  to  each 
asteroid. 

(2)  There  may  be,  for  certain  asteroids,  large  errors  fh>m  rotation. 

(3)  In  most  cases,  after  the  phase  correction  has  been  determined,  the 
remaining  unknown  errors  are  less  than  the  average  variation  of  the 
fixed  stars. 
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REPOHTS  OF  OBSEliVAIOMES. 

Id  oollecting  tlie  follow iug  notes  apou  observatories  the  latest  avail- 
able informaUou  bas  beeu  utiliaed,  but  it  bas  been  found  impossible  to 
b;ing  the  report  io  eaob  case  down  to  the  end  of  1888.  TUe  Viertel 
jahrsscbriit,  for  iDStance,  from  wbieU  the  data  for  many  Em 
servatories  are  drawn,  contains  reports  no  later  tlian  18S7,  and  comi»ar 
atively  few  observatories  publish  indepi  udent  annual  ivportn.  The 
writer's  tbanks  are  due  to  Sr.  Felipe  Valle  lor  noUia  ou  the  observatories 
of  Mexico. 

Ann  Arbor.— Vvot  W.  W.  Campbell  has  been  appointed  assistant  to 
till  the  vaeauc^'  made  by  the  removal  of  Mr.  Schaeberle  to  the  Lick  Ob- 
sejvatorv. 

ArmiKjh. — Dr.  Dreyer  has  ilevoted  a  lar<?e  part  of  his  time  to  the  pre- 
])aration  and  passing  through  the  press  of  a  new  geueial  catalogue  of 

nelnihe. 

Bamhcrfj. — An  inttMcsting:  description  of  the  new  observatory  is  ^ivvii 
in  th(^  Vierteljalirsscliiilt  for  18S7,  p.  IVM,  hy  the  <lireetor,  Dr.  K.  Llart- 
wi^.  The  snm  of  $45,000  was  available  tor  buildings,  $17,oU0  for  in- 
struments, the  interest  on  ^20,(K)0  for  salaries,  and  ou  $12,500  for  main- 
tenance, with  a  reserve  fund  of  about  $20,000.  The  observatory  con- 
sists of  two  buildings,  the  observing  rooms  being  in  one  and  tbe  offices 
and  dwelling  iu  tbe  other.  In  the  first  there  are  two  towers  surmonnted 
by  domes  and  connecting  them  is  tbe  transit  room.  A  long  covered 
way  from  the  dwelling;  drives  easy  access  to  the  instruments.  The  latter 
are  a  7-inch  Bepsold-Merz  heliometer  similar  to  the  one  at  the  Cape,  a 
10  inch  refractor,  a  Repsold-Merz  transit  witb  zenith-telescope  attach- 
ment, 6-inch  Merz  comet-seeker,  clocks,  cbronometera,  and  snbsidiaiy 
a])paratus. 

Basel  (1886).— The  astronomical  observatory  and  meteorological  sta- 
tion are  under  the  direction  of  Dr.  E.  Jiagenbacb-Bischoff,  assisted  by 
Dr.  Kiggenbacb.  The  instraments  are  used  principally  for  tbe  deter 
niination  of  time  and  for  tbe  instmction  of  students. 

BelaiU — ^The  eq.nipment  of  tbe  Smith  Observatory,  Beloit  College, 
which  was  built  in  1883  and  ready  for  work  in  1884,  consists  of  an 
equatorial  refractor-of  9^  inches  aperture,  objective  by  Clark,  mount- 
ing by  Warner  and  Swasey;  a  combined  transit  and  zenith  te1escoi)e 
of  2.6  inches  aperture,  made  by  Prof.  0.  8.  Lyman  (m0  Amer.  Jour.  8c, 
XXX,  p.  52);  clocks,  sidereal  chronometer,  chronograph  and  minor  ap- 
paratus, and  meteorological  and  photographic  outfit.  Directors:  John 
Tatloi  k,  jr.,  1884-85;  C.  A.  Bacon,  1885.  A  local  time  service  is  main- 
tained, and  nH't('orolop:i(!al  observations  are  published  <laiiy. 

llcrhch  i/,  CiiliJ'ornid. — The  "Students'"  observatory  of  the  Tiiiversity 
of  < 'alifornia,  estal)lislied  in  1887,  is  desij]fned  to  fnrnisii  to  nn<ler  jrrad- 
nates  instruction  in  jjefMlesy  ;in<l  tin'  more  practical  ])arts  of  asti niioiiiy 
generally}  as  rating  clocks  and  chrouometers,  determining  geogmphical 
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latitades  and  longitudes,  etc.  It  is  also  designed  to  encourage  study, 
on  the  part  of  the  more  advanced  uuder-gradnates,  of  astrouomical 
phenomena,  as  fiur  as  they  may  be  within  the  reach  of  young  amateurs. 

A  neat  and  suMciently  commodious  observatory  building,  50  feet  long 
by  20  feet  wide,  on  the  average,  has  been  built  on  a  knoll  in  the  univer- 
sity grounds  320  fioet  above  mean  sea-level.  In  the  dome-room,  at  the 
east  end  of  the  observatory,  is  an  eqnatorial  refractor  of  6^  inches  clear 
aperture,  objective  (achromatic),  by  J.  Byrn,  of  New  York,  tlie  mount- 
iiig,  driviug  clock,  pier,  etc.,  being  by  Fauth  &  Co.,  of  Washington. 
With  this  telescope  are  six  negative  and  as  many  moiv  positive  eye- 
pieces, and  a  line  position  tilar  niicronicter  made  by  the  same  tinn.  A 
spt'ittioscope,  capjible  of  attachnHMit  to  the  equatorial  or  of  being  used 
on  a  stand,  is  furnished  with  a  Hint  prism,  and  also  with  one  of  liow- 
land's  dilVractJon  gratings,  liaving  14,.J34  lines  to  the  inch. 

In  the  room  next  west  are  two  of  J.  (Ireen's  standard  barometers,  and 
in  a  specially  i)repared  slieil  upon  the  north  side,  a  wet  bulb,  a  dry  bulb, 
a  niaximuin,  and  also  a  mininiuin  thermon>eter,  by  II.  .1.  ( Ireen,  of  New 
York.  In  this  shed  in  aiao  placed  one  of  Draper^s self-registering  tlier- 
niographs.** 

On  the  northwest  tower  of  the  College  of  Letter  s  are  mounted  a  T?ob- 
inson  anemometer  and  a  wind  van«».  These  insiiuinents  an^  connected 
by  telegraph  wires  with  an  anemograi)h  in  the  ol>servatory,  where  the 
vel(»city  and  direction  of  the  wind  are  automatically  recorded.  Meteor- 
ological observations  and  records  are  made  at  7  A.  M.,  2  p.  M.,  and  9  P. 
M.  (standard  or  mean  time  of  the  Il2()th  meridian  of  longitude).  Monthly 
pi  in  ted  reports  are  made  to  the  U.  S.  Signal  Service  ofiice  iu  Sau  i^^ran- 
Cisco. 

In  the  next  room  w^est  is  monnted  a  fine,  large,  portable  transit  and 
zenith  telescope,^  of  the  type  used  by  the  U.  S.  Coast  and  Geodetic 
Survey,  but  having  an  objective  3  inches  in  diameter. 

Two  diagonal  and  two  direct  eye-pieces  belong  to  this  instrument, 
lu  the  same  room  is  a  Iloward  Staudard  mean  time  eloitk,  with  grav- 
ity escapement,  mercurial  compensating  pendulum,  and  electric  circuit 
connections.  The  clock  is  fastened  to  a  solid  granite  pier  18  inches 
square  and  0  feet  long^  which  is  inclosed  in  a  brick  pier  reaching  to  solid 
ruck  o  feet  below  the  surface  of  the  ground.  The  transit  and  equatorial 
are  similarly  founded.  All  the  piers  are  disconnected  from  the  tioors  of 
the  observatory.  A  sidereal  chronometer,  made  by  Negus  Bros.,  New 
Yoric,  is  mounted  upon  one  side  of  the  transit  pier. 

On  a  shelf  at  one  side  of  the  transitroom  is  an  electro-chronograph, 
by  Fanth  &  Co.,  of  Washington,  and  on  another  the  switch-board  made 
by  the  San  Francisco  Electric  Oompany.  An  electric  circuit  runs 
through  the  clock,  chronometer,  chronograph,  sounder,  and  relay,  and 
also  into  the  equatorial-room,  ttom  which  time  may  be  marked  on  the 
chrouograph  by  means  of  a  break-oiroui  t  key.  Tlie  switch-board  is  con . 
nected  with  the  Western  Union  telegraph  line  by  a  shortline  to  Dwight 
Way-Station,  Berkeley. 
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Tbe  two  rooms  farther  west  are  nsed  respectively  as  a  repair  ftbop  ami 
a  sleeping-room  for  the  assistant. 

Id  a  small  boose  at  the  rear  of  the  observatory,  upon  a  brick  pier  spe^ 
dally  made  for  the  purpose,  are  moanted  three  seismographs,  the  Du- 
plex, the  Ewing  rotating,  and  the  Gray. 

Tbe  latitude  of  the  mercury  basin  in  the  center  of  the  transit  pier  of 
the  observatoiy  has  been  found  from  the  first  smies  of  observations  (pre- 
liminary to  a  continued  series)  to  be  +  37<'  62'  21".7.  Longitude  west 
of  Greenwich  8^  9"  2*.52. 

The  observatory  is  in  charge  of  Prof.  Frank  Soul^,  professor  of  civil 
engineering  and  astronomy,  University  of  California. 

Berlin, — The  principal  work  of  the  meridian  circle  has  been  nj>on  the 
Pulkowa  list  of  stars  and  Argelander's  stars^  with  considerable  proper 
motion  ;  a  fpw  conipiirison  stars  were  observed,  and  j)reliniinnrv  experi- 
ments made  to  determine  tlie  iiifhuMiee  of  bri;j;litness  of  stars  upon  the 
ol)S('rved  tinu^of  transit.  Tliet)  ineii  cMjiiiitorial  has  been  employed  upon 
comets,  asteroids,  and  comparison  stars,  and  tiie  declinoj2:raj)h  attaelied 
to  this  instrument  in  observing;  zones  in  the  thicker  j>arts  of  the  milky- 
way.  With  tiie  smjilh'r  meridian  instrument  a  series  of  ol)sei  \  ations  of 
comparison  stars  has  been  begun,  and  with  the  lieliometer  measures  of 
double  stars  and  the  Pleiades.  In  the  annual  rei>orts  of  this  observa- 
tory, .ixiven  by  Professor  Foerster  in  the  Vierteljahrssclii  ift,  will  be  found 
interesting"  notes  upon  tlie  performance  of  tlic  clocks  and  time  service. 

TIh>  Recheninstitut,  under  Professor  Tietjen,  has  i)ublisbed,  as  usual, 
tbe  flahrbueh,  and  circulars  relating  to  the  minor  planets. 

Bonn. — Dr.  Selioenfeld  reports  satisfactory  i)rogreS8  of  the  observa- 
tions and  reductions  of  zone  +40°  to  H-fiO^.  The  remaining  charts  of 
tbe  Southern  Dnrchmustcrung  have  been  completed  and  distril)ut<Ml, 
and  nn  investigation  of  errors  in  star  catalognes  covered  by  these 
charts  is  approaching  completion.  A  few  observations  of  variables 
have  been  made^  Dr.  Monnichmeyer  sneceeded  Dr.  Sclioiner  as  assist- 
ant on  January  1, 1887,  the  latter  having  accepted  a  position  at  Pots- 
dam. 

Bordeaux. — The  second  volume  of  Annales,  published  in  1887,  con- 
tains a  memoir  by  Flamme  upon  elliptic  motion  of  the  planets,  a  deter- 
mination of  the  latitude  by  Rayet,  and  a  series  of  observations  made 
with  the  meridian  circle  for  a  revision  of  Oeltzen's  catalogue  of  Argel- 
andet's  southern  stars;  also  magnetic  and  meteorological  observations. 

Bre»2at(.^Observatron8  mainly  meteorological  and  magnetic,  and  for 
tbe  time  service. 

BH^htan  {MassachusefU). — ^Mr.  E.  F.  Sawyer,  of  Gambridgeport,  has 
removed  to  Brighton,  upon  the  outskirts  of  Iloston,  and  continues  bis 
observations  of  variables. 

BritoUyn  {New  York). — ^Afr.  H.  M.  Parkhurst's  private  observatory 
was  originally  built  in  1862  and  provided  with  a  6-inch  telescope.  It 
was  rebuilt  in  1877  and  a  0-ioch  refractor  was  mounted.  A  series  of 
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pbotometric  observations  math*  by  Mr.  Parkliust  has  been  pnblfshed 
in  the  Harvard  Oliservatory  Annals,  vol.  18,  No.  3.  Appruxiinato 
positioD,  latitude,  +40o  41'  2";  longitude,  4'*  55"  50*.l  west  of  Green- 
▼iob. 

Bru99eU» — A  catalogue  of  10,792  stars  upon  which  work  was  begun 
more  than  thirty  years  a^'o  by  Qiietelet  has  at  lengtli  been  finished. 
M.  Stnyvaert  is  engaged  upon  the  formation  of  a  catalogue  of  oompari- 
son-stars,  which  have  appeared  in  volumes  107  and  108  of  the  Astrono- 
mische  Naohrichten.  Double  stars,  comets,  and  occultations  by  the 
moon  have  been  observed  with  the  eqnatorialsof  38  and  16  centimeters, 
and  numerous  physical  observations  of  the  moon  and  planets  have  also 
lieen  made.  M.  I'abb^  S\y6e  is  especially  occupied  with  a  study  of  solar 
8|iota  and  protuberances,  and  M.  Fievez  witli  the  study  of  the  solar 
spectrum.   The  new  observatory  at  Uccle  is  practically  finished. 

Cambridge  {England), — Considerable  progress  has  been  made  with  tlie 
sone  +250  to  H-3(P. 

Camden  (New  Jernci/). — Mr.  K.  E.  Uce<l  has  erected  a  small  private 
obsei  \  ntorv,  with  (I  inch  equatorial. 

Cape  0/  (J(nni  Hope — With  tlu^  transit  circle  refjular  observations 
have  been  continued  of  tlic  Sun,  Mercury,  N'eiius.  stars  on  the  list  of 
the  ('ape  ten  year  cataloj^Mie  for  1S!M),  couh'I  (umiparisojj  stars,  stars 
occ.nltod  by  the  ISIooii,  stars  eni|)loyed  in  the  latitude  an<l  lon;,Mtude 
det«'rui illations  ol  the  (ie<Hletic  Survey,  and  stars  employed  in  zones 
for  deter niin in the  scale  value  of  the  li<*lionieter.  The  lar^M'  theodolite 
has  been  used  for  observations  of  circunipolars  and  latitude  stars,  the 
zenith  telescope  for  latitn<le,  and  the  e<|uatorial  for  observations  'Of 
comets.  The  pljoto;;rai)hic  Durchninsterun^^'^  is  proceeding  rapidly, 
the  instrument  Ix'ing  kept  at  work  by  two  observers  from  eveniiig 
twilight  till  dawn.  Tiie  redu(!tion  of  the  plat«'s  from  <leclination  — *M»o 
to  ^n^o  been  comi)leted  by  Professor  Kapteyii,  and  plates  Ibr 
measurement  to  — 57*^  have  been  sent  to  him.  It  is  expected  that  the 
l)hotograplis  will  be  completed  by  the  end  of  1S81);  tiieir  led motion 
will  j»robably  re(|uire  two  years  longer.  The  new  heliometer  was  re- 
ceived from  Kei>sold,  an«l  mounted  in  the  latter  i)art  of  ISS7;  it  is 
pronounced  by  Dr.  Gill  the  most  powerful  and  convenient  instrunn'nt 
for  refined  ndcrometric  research  at  present  in  existence.  A  complete 
working  programme  has  been  prepared,  including  the  determination  of 
the  parallax  of  all  the  southern  stars  brighter  than  magnitude  2.0  and 
all  the  stars  most  remarkable  for  proper  motion.  Some  progress  h.'is 
l»eeu  made  in  the  determination  of  the  constants  of  the  instrument. 
The  meridian  observations  for  1882,  188i,  and  1884,  occultations  ob- 
served from  bS.i.l  to  1880,  forming  vol.  I,  part  4  of  the  Annals,  and  a 
discussion  of  the  variations  of  the  instrumental  adjustments  of  the 
transit  circle  have  been  published. 

Carleion  College. — An  illustrated  description  of  the  building  and  in- 
•truments  is  given  in  the  Sidereal  Messenger  for  October,  1888.  The 
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length  of  the  bailding  east  and  west  is  80  feet,  north  and  soath  100 
feet  The  clock-room  is  on  the  first  floor  of  the  main  boildiug,  and  is 
27  feet  in  diameter.  The  large  eircnlar  pier  for  the  16-inch  eqaatorial 
(to  be  constrncted  by  Brashear)  is  in  the  middle  of  this  room,  snltably 
cased  to  a  height  of  H  feet,  and  {provided  with  shelving.  The  mean- 
time and  sidereal  docks,  both  by  Howard,  are  mounted  in  recesses  in 
thii  east  and  west  faces  of  this  pier.  In  the  west  wing,  \x[)ou  the  same 
floor,  is  tiie  library  with  about  1,400  bonnd  volumes,  a  small  study  or 
class  room,  and  a  Janitor's  room;  to  the  north  is  the  prime  vertical  of 
3-inch  aperture  (Fauth),  and  beyond  this  a  class  and  lecture  room.  A 
small  dome  over  the  north  win^  covers  theS^  inch  Clark  refnictor.  In 
tin'  east  winj^  is  mounted  a  line  Kei)sold  njeridian  circle  of  4.8  inches 
aperture,  which  is  under  the  charge  of  J)r.  II.  C.  Wilson.  The  chrono 
graph,  chronometer,  and  time  <li8tril)uting  apparatus  are  in  the  clock- 
r(u)in.  A  time-service  over  more  than  12,000  wiles  of  railway  is  under 
the  imiMcdiate  care  of  Miss  C.  K.  Willard. 

The  co-ordinates  of  tlie  observatory  provisionally  adopted  arc  { Astron. 
Naciir.  120:80):  latitude  4-44o  27'  41'';  louKitude  0''  12""  aO".U  west  of 
(licenwich. 

Vincimuiti. — A  zone  catalo^iue  of  4,050  stars  observetl  with  the  3-iuch 
transit  was  published  in  18S7.  In  Sei)tember,  1888,  a  new  meridian  cir- 
cle, by  I"\iuth  &  Co.,  was  mounted,  one  of  the  tirst  lai  «:c  instruments  of 
this  class  made  iu  the  United  States.  The  clear  aperture  of  the  object- 
glass  is  5^  inches,  and  the  focal  length  70  iucbes;  object-glass  and  iiti- 
crometer  are  inter  changeable.  The  piers  are  of  masoury  to  the  tloor- 
level,  and  from  there  up  an  iron  frame  work  bricked  inside  to  within  a 
foot  of  the  toi).  The  ])ivots  are  of  steel,  glass  hard.  There  are  two  solid 
circles,  24  iuches  iu  diameter;  one  is  divided  very  coarsely  to  half  de- 
grees only:  the  other  has  two  sets  of  graduation  upon  a  silver  baud, 
both  of  them  to  5^.  The  inner  one  is  somewhat  heavier  than  the  other, 
and  does  not  pretend  to  great  accuracy,  being  used  merely  for  setting'. 
Tlie  outer  graduation  alone  is  visible  in  the  reading  misoroscopes;  as  far 
as  Professor  Porter  has  carried  his  investigation  the  errors  of  this  grad- 
uation are  very  smalt  Electric  illumination  has  been  used  throughout 
and  has  been  found  practically  perfect  A  detailed  description  of  tbe 
instrument  will  be  found  in  the  Sidereal  Messenger  for  January,  1389. 

Ootnto(£t^e).— Observations  of  Titan  and  lapetns  have  Inmisbed  a 
determination  of  the  mass  of  Saturn.  The  meridian  circle  has  been  osed 
for  zone  observations. 

Capenhoffen, — Mr.  Nielsen  has  recently  erected  a  private  observatoiy 
with  a  6i  inch  refractor  by  Beinfelder  &  Hertel,  intended  principally 
for  selenographical  work. 

Cordoba* — Volumes  6  and  9,  containing  the  zone  observations  made  in 
1875  and  1876,  have  been  published. 

Dearbom.'^The  report  for  1885  and  1886,  which  has  not  previoosly 
been  noticed,  contains  a  list  of  nebnls  discovered  by  Professor  Saflford 
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Id  1866-^68;  papers  ou  tbe  motion  of  the  luuar  apsideji  ami  on  the  com- 
pauiou  of  Siriu8  by  Professor  Colbert;  uud  au  illustrated  paper  on  the 
physical  asi)ect  of  Jupiter,  a  cattilogue  of  209  now  double  ntars,  and  a 
description  of  a  printing  chronograph  by  Professor  Hough.  In  the 
course  of  the  two  years  referred  to  130  new  double  stars  were  discov- 
eictl  and  lueasurwl. 

In  <'onse(|uence  of  the  dissolution  of  the  University  of  (Jhieago  the 
Cliit  ago  Astronomical  Society  dismounted  th^-ir  insiruinents  in  the 
early  part  of  and  transferred  tlie  care  of  the  observatt»r\  to  the 
Northwestern  University,  at  Evanston,  Illinois,  12  miles  irom  the  busi- 
ness center  of  Chicago,  about  IG  miles  north  and  miles  west  of  the  old 
site,  and  some  300  feet  from  the  shore  of  Lake  Michigan.  The  corner 
stone  of  a  new  building,  the  gift  of  James  B.  Ilobbs,  was  laid  June  24, 
188.S.  The  ])lan  includes  a  tower  and  dome  for  the  18.^-inch  e(|uatorial, 
meridian  circle  room,  library,  and  about  eight  rooms  for  other  ()iir})»».ses; 
the  whole  to  be  erected  at  a  cost  of  $'2rt^{){)0.  The  approximate  position 
is  given:  Latitude,  -|-42^  3';  longitude,  5''  50"'  12"  west  of  (Ireenwich. 

Itt  nver. — A  new  observatory,  the  gift  of  Mr.  H.  B.  Ciiamberliu  to  the 
University  of  Denver,  is  being  built,  about  7  miles  from  the  city  of 
Denver,  at  an  altitude  of  5,000  feet  above  sea-level.  The  principal 
pistniment  U  be  a  20-ineh  Clark  refractor.  Director,  Prof.  U.  A« 
Dowe. 

Dresden. — Baron  von  Eugelhardt's  older  observatory  was  built  in 
1877  (latitude,  +5lo  2'  31"  ;  longitude,  0''  54"'  53«.3  east  of  Greenwich), 
ami  contained  an  S  inch  Grubb  equatorialf  a2-iuch  Cooke  transit,  and  a 
sidereal  dock  by  Kooblich.  The  present  observatory  was  built  in  1879 
somewhat  nearer  tbe  outskirts  of  Dresden  (latitude,  +51^  2'  19^'  \  longi- 
tude, (M*  54"  54*.7  east  of  Qreenwicb ).  It  consists  of  a  three-story  tower, 
tbe  npper  story  being  surmounted  by  a  cylindrical  *<douie''  covering  a 
12-inoh  Grubb  equatoriaL  The  second  floor  connects  with  tbe  transit- 
room,  in  which  is  a  broken-back"  transit,  by  Bamberg,  of  2.7  inches 
aperture.  There  is  also  a  very  complete  equipment  of  subsidiary  appa- 
rat  us,  clocks,  chronometers,  chronograph,  etc  Upon  the  adjoining  roof 
of  tbe  baron's  residence  is  a  little  comet  observatory  arranged  for  two 
instruments,  one  of  6.4  inches  aperture  and  the  other  of  3.7  inches.  The 
larger  instrument,  which  is  similar  to  the  Strassbnrg  comet-seeker,  is 
of  somewhat  novel  construction.  The  telescope  is  fastened  by  two  long 
arms  to  the  back  of  a  chair  so  that  the  eye-end  comes  at  a  convenient 
position  for  tbe  observer;  the  arms  are  pivoted  to  the  chair- back,  per- 
mitting a  motion  in  altitude,  while  the  chair  may  be  rotated  in  azimuth, 
so  that  the  astronomer  can  examine  the  whole  sky  rapidly  and  without 
fatigue. 

The  numerous  and  valuable  observations  of  occnltations,  phenomena 
of  Jupiter's  satellites,  oomets,  planets,  new  stars,  nebolse,  and  clusters 
were  collected  and  pnblished  in  tbe  latter  part  of  1S80,  together  with  an 
illustrated  description  of  the  observatory  and  instruments.  Similar  ob- 
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8ervatioits  have  hccii  coiitiniuMl  diiriiiji^  the  i>ast  two  years,  and  roiisidor- 
able  pro^jjiesH  lias  jilso  Ihmmi  inadc  with  a  siTies  of  niicroinetric  lueasiire.s 
of  all  stars  in  Bradley  and  Arjr<'lander,  which  have  an  annual  i>n)|)er 
motion  of  at  least  O'M,  with  couipaiiious  uot  below  the  teulh  magnitude, 
and  distance  not  jrreaterthan  'V. 

Jh'cmJen  {K,  math.  &alon). — Meteorological  observations  and  a  local 
time  serviee. 

Puneeht. — Speetroscopic  work  has  consistiMl  of  moa^nres  apOD  Stan 
and  nebulieaiul  a  study  of  the  low-suii  atmospheric  lines,  as  seen  from 
an  observing:  station  established  upon  a  neigliborin^^  hill.  Oircalars  of 
astronoinieal  information,  the  weekly  firing  of  the  tiine  gnn,  ond  the 
daily  meteorological  observations  have  been  ooutinaed  as  in  former 
years.   A  catalogue  of  the  library  is  in  ]>ress. 

Dunsinh, — ^Tbe  meridian  circle  has  been  devoted  to  observatious  of  a 
list  of  about  1,000  stars  suspected  of  large  proper  motion.  Part  Yi  of 
"Observations"  was  issued  in  1888,  containiDg  the  observations  from 
1881  to  1885  made  with  the  meridian  circle  oii  1,012  stars  of  the  south- 
ern Durchmusterung  requiring  re-observation. 

Dusfeldorf, — ^Observations  of  comets  and  asteroids  and  ephemerides 
of  the  latter. 

Haling, — Mr.  Common  has  completed  his  5-foot  reflector. 

Edinburgh. — Prof.  O.  Piazzi  Smyth  resigned  in  August,  1888,  the  ap- 
pointments (which  he  has  held  since  1846)  of  regius  professor  of  prac- 
tical astronomy  in  the  University  of  Edinburgh  and  astronomer  ro3*al 
for  Ireland,  and  he  has  given  a  very  discouraging  account  of  the  finan- 
cial condition  of  the  institutioD.  Dr.  Balph  Gopeland,  of  the  Dun  Boht 
Observatory,  lias  been  appointed  as  bis  successor. 

Oeneva. — In  addition  to  the  regular  work  of  rating  chronometers  and 
watches,  observations  liavo  been  made  of  cometJi,  ofnebnlaj,  and  of  the 
rinp:s  of  Satnrn.  A  series  of  observations  made  l)y  IMantanionr  and 
von  0[)i)()lzer,  in  ISSl,  for  the  ])nrj)ose  of  detern)inin«^  the  difference  of 
longitnde  between  (leneva  an»l  N'ienna,  have  been  di8ensse<l,  ^'ivin«;a 
mean  value  of  the  difference  of  longitude  of  jO"'  44M»1  (Geneva  weiit  of 
Vienna). 

(icncva  {Xi  ir  York). — Mr.  William  Smith  built  in  188S  a  small  private 
observatory,  whicli  he  has  placed  in  ehar^^e  of  Mr.  W.  U.  IJrooks,  \v«'ll 
known  for  his  discoveries  of  eoincts.  Tin*  insi rnriK'ntal  ('(inipincnt  is 
as  follows:  e<piatorial  refracttor,  ol>je<'t i\e,  by  Clacey,  of  10 1  inches 
apertnre  and  0  feet  0  inches  focal  len.i^th,  with  a  photoi(rai>hic  c()rrccl(»r 
of  the  same  ai>crtnre.  The  mounting;  is  by  Warner  &  Swasey,  and  em- 
brdies  nnmerons  conveni»Mit  devices.  There  is  a  lar^je  (iiindlaeh  i)eri 
seopie  eomet  eye-i)ieee  of  3  inches  ecpiivaleiit  foens,  with  a  silvere<l  tiat 
diagonal  of  3\  inches,  a  position  micronn'ter,  polariziuLT  <  ye  piece,  uni- 
versal lirashear  speetroseojie  fitted  with  {jratinjrand  prisnis,  and  suitid 
for  stellar,  solar,  or  laboratory  work.  The  meridian  circle  is  by  Warner 
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&  Swasey,  4  incli  ajHMturo  and  10  inch  tociis,  with  10-inch  circles:  one 
circlii  is  coarsely  idcd,  the  other  is  ided  to  5'  and  is  read  by  two 
nucro8co|>(  s  to  1".  The  si(h*real  chxik  was  nnide  by  the  iSelf  \vindiii|]f 
Clock  Company,  of  IJrooklyn,  New  York;  it  has  Gerry's  patent  j^ravity 
escupeujent,  and  is  automat iealiy  woiiiiil  by  a  small  electric  motor.  The 
chroiio«iraph  was  designed  an<l  constriicte<l  by  tiie  »lireclor.  Outside 
tiie  observatory  prop<'r,  but  ready  for  (►ccasional  use,  aic  the  1)  inch, 
5-iucb,  and  .'i-inch  relleittors,  also  built  by  Mr.  ilruuks,  and  imcU  by  iiiiu 
at  l*help8,  New  York,  in  searchin^r  l^>r  comets. 

GeortfetowH  {l>iHtrict  of  ('(tlinnhia). — The  observatory  of  (leorjretowu 
ColIege(built  in  181."))  was  ]>lacetl  under  the  charge  of  father. 1.(1,  llagen, 
S.  J.,  in  the  wintc-r  of  ISSH.  The  buildings  and  instruments,  which 
have  been  but  little  used  for  nearly  forty  years,  have  been  thoroughly 
renovated  at  considerable  e.vpense.  Father  llageii  haa  UOt  a8  yet  laid 
out  auy  plan  for  the  futuie  work  of  the  institution. 

(ilangow  {ti<-i>tl(in<l). — Observations  with  the  traiisit  circle  oi:  a  list  u£ 
stiirs  in  the  earlier  volume  of  Weisse's  liessel. 

(HaHijow  {United  Staten). — 8ee  Morrison  <  )l»servatory. 

Gohlis. — The  private  observatory  of  Jierr  Winkler  was  trausferred 
in  1887  from  Gohlis,  near  lA'ii)zig,  to  the  neighborhood  of  Jeua — latitude, 
+5(P  55'  ;5.V'.(>;  longitude,  ()''  4(>"'  li0".8  east  of 'Greenwich. 

^otAo.— Considerable  progress  has  been  made  in  the  reduction  of  the 
zone  observations  (25^ — 120^).  With  the  meridian  circle  observations 
of  uioon  culminations  and  of  stars  of  Mayer's  eatalo^ue  have  been 
made,  ami  with  the  e(juatoriaI,  observations  of  comets,  of  asteroids, 
and  of  Gore's  variable  uear;|f^  Orionis. 

Dr.  Becker  has,  at  the  reqnest  of  Professor  Xewcomb,  collected  in  a 
convenient  form  Hansen's  formula)  for  tbe  general  perturbations  by 
Jupiter  and  has  applied  them  to  the  planet  Eurynome.  It  will  be  re- 
membered (hat  Prof.  J.  C.  W^at^on  made  provision  in  his  will  for  the 
oomputation  of  tables  of  the  asteroids  discovered  by  him,  which  will 
readily  give  tbe  places  of  the  planets  at  future  oppositions.  Dr.  Becker's 
work  is  for  the  purpose  of  facilitating  these  computations. 

Dr.  Paul  Harier  succeeded  Dr.  Becker  as  director  on  December  U 1687. 

Ooitingen  (1886).— Dr.  Schur  assumed  charge  of  the  observatory  on 
April  1, 1886,  and  immediately  set  to  work  to  have  much  needed  and 
very  extensive  repairs  made  in  the  buildings  and  instruments.  As  most 
of  the  instruments  have  been  dismounted,  tbe  principal  work  done  has 
been  upon  a  new  reduction  of  the  zone  observations  made  by  Klinker- 
fues  from  1858  to  1863.  A  6-inch  Bepsold  heliometer  has  beeu  ordennl. 
The  personnel  of  the  observatory  consists  (with  the  director)  of  observ- 
ator,  Dr.  Battermann;  assistant,  Herr  Clemens,  and  computer,  Hcidorn. 

Qreentoudi.^The  regular  meridian  observations  of  the  sun,  moon,  and 
major  and  minor  planets  have  been  kept  up  as  before,  and  satisfactory 
progress  has  beeu  made  with  the  reductions  for  a  new  ten-year  cata- 
logue (1877-'86).  Observations  of  the  moon  have  been  made  with  the 
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altazimuth,  and  of  comets  with  the  eciiiatoriiil.  The  spe<'troscopic  ob- 
servations tor  (letermiiiiug  tlie  motions  of  stars  in  the  line  ot  si^ht,  tho 
photobelio^'raphlc  record  of  tlio  sun's  surface,  tlie  niaf^netic;  and  ineteoro- 
h)frical  observatious,  the  chronometer  and  time  service  are  also  contin- 
ued as  heretofore.  A  crown  disk  for  the  28  inch  objective,  bat».  after 
several  failures,  been  obtained  by  Grubb  from  Chauce  &  Co.,  and  the 
Treasury  has  granted  the  necessary  funds  for  a  13-inch  phutograpbic 
telescope  to  enable  the  obsen^atory  to  take  its  share  in  the  scheme  for 
forming  a  photofjraphic  map  of  the  heavens.  Namerous  experiments 
have  been  made  in  stellar  photography  in  j)rep}iration  for  this  work. 
An  18-foot  dome  for  a  photographic  equatorial  was  built  in  188S,  and 
at  the  same  time  an  addition  was  made  to  the  space  available  for  com- 
puting rooms.  The  annual  volume  for  1886  has  been  printed  and  dis- 
tributed. We  learn  that  provision  has  been  made  for  a  redetermina- 
tion of  the  difference  of  longitude  between  Greenwich  and  Paris.  The 
astronomer  royal  in  his  last  report  draws  attention  to  the  recently 
averted  danger  from  a  proposed  railway  tunnel  within  840  yards  of  the 
observatory*  He  also  |H>ints  out  the  inadequacy  of  the  present  staff  to 
handle  property  the  ever  increasing  amount  of  work  demanded  from  a 
national  observatory,  as  new  fields  of  research  are  opened  up  for  in- 
vestigation. 

'C/ri(/noa.— Sketches  of  the  planets,  observations  of  meteors,  meteoro- 
logical observations,  and  microscopical  studies  of  oosmical  dust  Di- 
rector, Fr.  Mayeul  Lamey. 

Chrinnell. — Iowa  College  has  a  small  observatory,  for  instmetion,  with 

an  8  inch  Clark  refractor,  mounted  in  April,  1888. 

Guadalajara  (Merico). — Private  observatory  of  Ingeneiru  Carlos  F.  do 
Landero;  latilude,  +  20^  40'  Ji'VJj  longitude,  6''  Sa"*  1^3^6«  west  of 

Greenwich. 

Haiphong  [Tonkin). — The  lonp^itnde  of  the  small  observatory  as  tele- 
graphically deterMiimd  by  connection  with  lioug  Kong  April  5,  0,  7, 
1887,  is  7"  G'"  1 east  of  (Irccnwich. 

Harrow. — Tiu^  work  of  (b'tcrriiining  the  places  of  comi>afision  stars 
ami  other  seh'cted  small  stars  lias  been  continned  with  the  meri<liau 
circle.    Observations  of  (comets  have  been  made  with  the  eipiatorial. 

i/rt>?7nY/.— Professor  Pickering  liescribes  the  i)ro;;ress  of  his  work 
under  three  principal  heads:  The  older  instruments  ol  the  observatory, 
the  l)raj)er  memorial,  and  the  Boyden  fund.  The  15  inch  efjuatoria!  lias 
been  used  upon  comets,  eclipses  of  Jupiter  satellites,  and  photometric 
observations  of  asteroids.  The  meridian  circle  zone  catalogue  is  pass- 
ing through  the  press,  and  some  progress  has  been  made  in  observiuLr 
the  new  zone,  — 9^  50'  to  — 14°  lO'.  The  work  upon  which  the  meriiliiin 
jdiotometer  has  been  employed  since  1882  was  fluished  Sei)tend)er 
18S8.  The  most  laborious  part  of  this  work  was  the  det<'rmiuation  of 
the  brightness  of  stars  of  the  ninth  magnitude  in  zones  20  nnuutes  in 
width  at  intervals  of  5  degrees  from  the  north  pole  to  the  deciinatioo 
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— This  iiistrumeiit  has  been  (lisniouiitiMl  and  sent  to  Pern,  where 
the  work  will  be  con  tinned  to  the  sonth  i>ole,  and  in  order  to  extend  the 
in vesti«;ati()n  fronj  stars  of"  the  nintii  to  stars  of  the  tburteentli  ma;;ni- 
tntie,  an  instrument  ot'soniewiiat  similar  form  but  with  an  ohj<H'ti\e  of 
12  inches  aperture  (described  under  lustruuieutis)  hua  beeu  mounted  at 
Cambri<l*?e. 

The  first  extensive  research  nndertaken  with  tiie  llenrv  Draper  me- 
morial funds,  a  catalogue  of  the  spectra  of  10,S75  stjirs,  coverin;;  the  en- 
tire sky  north  of  — 'Jo*^,  is  nearly  co?ni>leted.  This  work  has  been  done 
with  the  S  i!U'h  Bache  telescope.  A  second  series  of  photographs  made 
with  longer  exposures,  and  so  takinj?  in  fainter  stars,  will  soon  be  tin- 
ished,  and  this  instrument  will  likewis**  be  sent  to  Peru,  wiiere  the  ob- 
servations will  be  extended  to  the  south  pole.  The  detailed  study  of 
the  brijjliter  stars  with  the  11-inch  J)raper  telescope  has  been  continueil, 
and  the  15-inch  an*!  28-inch  retlectors  constructed  by  Dr.  Draper  have 
been  mounted  and  are  employed  in  studying:  the  spectra  of  variables. 

The  Boyden  fund  has  been  devoted  to  collecting  necessary  infonna* 
tion  in  regard  to  the  ineteoroloj^ical  conditions  at  high  altitudes,  and  iu 
furtherance  of  this  object  several  stations  iu  Colorado  were  occopiccl 
daring  the  summer  of  1887  by  a  party  from  the  observatory  provided 
with  special  photographic  apparatus.  In  December,  1888,  a  fully 
equipt)ed  expedition  went  out  to  California  to  observe  the  total  solar 
eclipse  ou  January  1, 1889,  and  having  successfully  completed  that  task, 
they  proceeded  to  the  southern  hemisphere  to  occupy  for  several  years 
an  elevated  station  in  Pern,  and  to  carry  ont  the  photographic  and 
photometric  work  mentioned  above. 

The  compilation  of  observations  of  variable  stars,  the  telegraphic 
announcement  of  astronomical  discoveries,  and  the  time  service  have 
been  continued  as  in  previons  years.  Volume  18  of  the  Annals  is  issued 
in  parts  lif  order  to  provide  prompt  publication  for  bpodal  investiga- 
tions. These,  as  well  as  the  Dra|)er-memoHal  Reports,  have  received 
notice  elsewhere.  The  Bulletin  of  the  Kew  England  Meteorological 
Society  and  a  good  deal  of  other  meteorological  work  will  also  appear 
in  the  Annals.  The  observatory  buildings  have  been  increased  by  the 
addition  of  two  neighboring  houses,  and  also  by  the  erection  of  small 
detached  and  iMezi>ensive  buildings  to  cover  the  dilforent  telescopes 
that  have  been  added  to  the  equipment. 

Baver/ord» — Founded  iu  1832,  enlarged  in  1883.  Instruments:  10* 
inch  refractor,  by  Clark ;  8^-inch  refractor,  re-ground,  by  <31arkj  8|  inch 
silver-on-glass reflector ;  1  j-inch  zenith  telescope.  Directors:  Joseph  G. 

Harlan,  18S3;  Samuel  J.  Oummere,  ;  Samuel  Alsop,  jr.,  1875;  Isaac 

^harpless,  1883;  Francis  P.  Leavenworth,  1887.  Professor  Leaven- 
worth has  published  a  number  of  observations  of  comets. 

Hehinijfors. — The  7  iuch  refractor  lias  beeu  used  for  observations  of 
comets,  both  determinations  of  posili«)n  and  careful  examination  of 
l>liy«ical  characlerisiics,   Tlio  transit  instrument  has  been  re  modelled 
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by  the  Kei)8old8  aud  provided  with  a  circle  48  centimeten  in  diameter, 
divided  to  2^  aud  read  by  four  mieroscopes. 

JSoit/oj;.— Obaervatious  of  the  pheiioiueiia  of  Jupiter's  and  Suturu's 
flatelliteS)  oocultatioas,  and  traiisit^i  of  mare  for  time. 

Reriny, — The  chief  work  lias  been  on  celesliui  pliotoj;iai)l)>.  I'holo- 
graphs  of  nnmerous  star-clusters,  of  the  uioou,  plaucUs,  couiet**,  and  of 
stellar  spectra  have  been  obtaiued. 

llurstsidv.  West  Molcsey,  Eufiland. — Sir  Ueury  Tliouipsoii  has  luiilt  a 
private  observatory  with  a  IL'  iiicli  Cooke  ecHiatorial,  to  wliirh  is  littnl 
a  photographic  objective  aud  lar^c  prismatic  olyccLive  for  phologra^)!!- 
ing  stelUir  «j)ectra. 

Kalocsa. — A  careful  st'ries  of  observations  of  solar  pheuoiuena  18 
carried  on  by  the  director,  Father  J'  lius  F(^uyi. 

Keic. — Magnetic,  im*teorological,  and  solar  observations,  veriticatiim 
of  instrnnieutti,  aud  the  rating  of  watches  aud  chrououieters  have  beui 
continued. 

Kiel. — The  zone  catalogue,  +55^  to  -|-<>"*^,  containing  14,680  svarf^, 
was  finished  aud  prepared  for  press  iu  1887.  The  Kiel  observalor}  i8 
the  central  station  for  tlie  telegraphic  distribution  of  astrououiical  in* 
formation  upon  the  coutincut,  aud  iu  oouuectiou  with  this  service  con- 
siderable work  hiis  beeu  done  upou  the  new  comets  and  asteroids  hy 
uieinbcrs  of  its  stafif. 

KoHigsberg,^^hHcrYAtiouB  of  the  eon  and  major  planets,  of  time 
Blurs  and  comparison  stars,  liave  beeu  made  with  the  liepsold  circle; 
observations  of  double  stars,  comets,  aud  measures  for  stellar  parallax 
with  the  heliomeler.  The  director,  Dr.  £.  Luther,  died  October  17, 
1887,  aud  was  succeeded  April  1,  1888,  by  Dr.  O.  F.  W.  Peters. 

KrenumUnster, — ^The  meridian  circle  has  beeu  repaired  and  remoanted 
in  a  uew  building  4".Q23  north  and  0*.22  i  west  of  its  old  position. 
Comet  observations  have  been  made  with  the  refiraetor. 

La  Plata. — Observations  of  comets  by  M.  Beuf  and  his  assistants 
have  beeu  pubIishe<L  The  position  of  the  observatory  is  given  as, 
latitude,  -34^  54'  ;  lougitnde,  4»  0«  58^.0  west  of  Paris.  (Cooipt 
Bend.,  106: 1590.)  The  construction  is  progressing  rapidly,  and  when 
completed  this  will  be  one  of  the  best  equipped  observatories  in  tbe 
southern  hemisphere. 

Leipzit/  ( Univertity  Observaiory).— The  zone  observations  to 
+150  are  practically  finished.  A  new  Bepsold  hellometer  of  162  milli- 
meters  aperture  was  mounted  in  1886,  aud  is  deseribe<I,  together  with 
its  new  dome,  at  sonie  length  iu  Dr.  Bruus*  report  for  1887;  an  impoT' 
tant  addition  to  the  workinj;  force  is  Ilerr  "  Mechaniker"  liOhm. 

LcllfZH/.—  Di.  Eugelhnan  devoted  most  of  his  time  to  measures  of 
donl)lr  .^lais. 

7>j(7..— All  inipoi  tiint  event  of  the  year  1888  was  the  transfer,  on  Jane 
1,  or  iIh'  Lick  ( )iisrr\  y  t<>  the  re^^eiits  of  tlie  I  iiiversity  of  CsK- 
foruia.    The  C4uipniciil  of  the  Luik  Observatory  has  been  previously 
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described  in  these  reports  and  elsewhere,  bat  it  may  not  perhaps  besa- 
perfluous  to  recapitnhite  briefly  here,  referring  for  details  to  Vol.  1  of 
the  observatory  publioatious,  or  to  an  article  by  Professor  Holden  in 
the  Sidereal  Messeuger  for  February,  188S.  The  mounting  of  the  36- 
inch  equatorial  is  referred  to  at  some  leugth  iu  the  present  report  uuder 
tlie  Iie{i4liuj?  "  Instruments." 

The  main  observatory  biiildiu^  is  287  feet  long,  iucludiug  the  75  foot 
dome  lit  its  southern  end,  and  eontains  a  hall  12  feet  wide  running  tiie 
wliole  length,  olBci^s  and  eomptiting  rooms,  the  library,  eloek  rooin, 
visitors'  room,  etc,  and  at  t lie  noi  th\v<\st  corner  stands  the  2o-foot dume 
for  tin*  lli  inch  cciuatorial.  Tlie  t>thcr  buildings  on  the  nn)untaiu  sum- 
mit are  the  meridian  circle  hous«',  transit-house,  pholoheliograpli,  lab- 
oratory, sm  cral  temporary  worlvshops,  and  tiic  dwelling  for  the  astrono- 
mers. The  instrumental  equipnu'ut  consists  of  tin"!  30-im'li,  12  iiieJi, 
and  0^  inch  equatorials,  4  im*h  eomet-sei'ker,  i*  ineli  meridian-ciicle, 
4-inch  transit  and  zenith  telescope,  2  inch  universal  instrninent,  photo- 
heliograph,  decliiio;rrai)h,  live  clocks,  several  chronometers,  four -t  iiro- 
uographs,  and  minor  apparatus.  The  cost  of  t  lie  instruments'wit  h  their 
mountings  and  transportation,  aggregated  aliout  $2(M>,(KM>;  Imiidings 
and  other  expenses  amounteil  to  about  $37."), 000 ;  leaving  in  the  neigh- 
borhooil  of  $i2.~),000  for  a  perumncnt  endowment  fund.  In  addition  to 
what  n»ay  be  dei  i\ ed  iVcnn  the  investment  of  this  sum,  the^)bservatory 
is  to  be  allowed  for  its  maintenance  as  a  department  of  tUe  University 
of  California  the  sum  of  $10,188  a  year.  The  astronomical  staff  con- 
sists of  H.  S.  Holden,  director  and  astronomer;  S.  W.  Burnham,  3.^1. 
Sehaeberh',  J.  E.  Keeler,  E.  K.  P>arnard,  astronomers;  C.  B.  Ilill,  assist- 
ant astron«)m*T,  secretary,  and  librarian.  The  first  volnnu'iof  "J^ubli- 
catioas"  appeared  befon>  the  real  work  of  the  observatory  ftad  begun, 
and  it  is,  theretore,  mainly  historical  and  descriptive.  It  eontains  Mr. 
Liek's  deeds  of  trust,  l*rofessor  NewcotnlVs  report  on  ;;lass  for  object- 
ives, Mr.  Burnliatn's  reports  upon  the  site  in  1*S79«  and  1881,  •descrip- 
tions of  the  buildings  and  instruments,  an  account  of  thiMengiueering 
and  building  at  Mount  Hamilton  in  the  years  1880-1885,  observations 
a£  the  transit  of  Mercury  in  1881  and  of  Venus  in  1882,  geological  re- 
ports, meteorological  observations,  1880-1885,  and  an  extensive  series 
of  reduction  tables  for  the  latitude  of  the  observatory.  There  have 
been  pablished  in  scientiflc  joarnals  and  in  the  daily  press  interestiiig 
notes  upon  nebuUe  aud  planetary  markiugs  as  shown  by  the  30  inch 
refractor,  and  the  discoveries  of  new  comets  and  double  stars.  Pro- 
fessor Holden  attributes  the  steady-seeing  at  Mount  Hamilton  to  the 
coast  fogs,  which  roll  in  from  the  sea  every  afternoon  in  the  summer, 
rising  1,500  to  2,000  feet,  covering  the  hot  valley  and  preventing  radia- 
tion from  it.  The  nights  of  summer  and  autnmn-* April  to  October  or 
Koveniber — are  found  to  be  excellent  both  as  to  clearness  and  steadi- 
ness; the  daylight  hours  are  less  satisfactory,  and  in  winter  the  seeing 
is  not  much  better  than  at  lower  altitudes. 

LUge  {On/jrS*!). — See  Cointe. 
n.  Mis.  142  12 
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Litchfield, — Dr.  Teters  is  still  at  work  upon  bis  ecIii)tio  charts^  he 
expects  to  issue  shortly  u  st'coiicl  iustallmeut  of  twenty. 

Lirirpool. — The  tinie-;4ini  has  Vu'eii  hred  with  regularity,  chrouoine- 
ters  tested,  and  iiieteoiolojjical  observations  euudueted  as  heretofore. 

Lund. — Dr.  Duixh-  lias  eoutiiiiied  liis  observations  of  variable  stars 
and  speetra  of  red  stars,  and  witli  a  larj;o  sohir  spectroseope,  luovidiMl 
with  one  of  Kowland's  ^jfratinj^s,  he  has  nnnle  an  important  investipatiou 
of  the  i)eriod  of  rotation  of  tiie  sun.  l^hotographs  of  the  solar  spuotruiu 
were  made  as  a  check  upon  the  uicroiucter  loeasiu'es* 

Lyme  Ke(jis. — See  Rousdon. 

McCormu'h. — Tiie  2<>  inch  equatorial  is  still  devoted  ehietly  to  tlit^  , 
study  of  nebuhv.   Mr.  Tjeavenworth  resi<;ned  as  assistant  in  8eptenili<'i; 
1887,  to  take  charge  of  the  FTaverford  Collej^e  observatory.    rr(>fe.<>or  . 
Stone  expresses  coutiimed  sutiiiaction  with  the  electric  iUumiuatiou  ot 
the  equatorial. 

Madras,— hlv,  Norman  J{.  l*ogson  has  published  iu  two  volumes  lln^ 
Msults  of  a  series  of  observatious  of  star  ]>laees  made  with  the  5^-iuc-ki 
meridian  circle,  the  first  volume  giving,  after  a  brief  history  and  desciip- 
tioD  of  the  observatory,  the  separate  results''  and  aoBoal  eatalognea  i 
for  1802, 18G3,  and  1804,  and  the  second  volume  ^'separate  lesttUd^"  autl 
annual  catalogues  for  1865,  18GG,  and  1807. 

MaunUus, — Principal  activity  is  in  the  observation  of  uicteorologicat 
and  magnetic  i>hcnoniena,*  and  in  the  photographic  record  of  thi»  state  . 
of  the  sohir  snrfoce  by  means  of  the  photoheliograph.  ' 

Mazatkm  (^noloa).— ^Founded  in  1879  and  intended  principally  ibr 
the'  time  terviee,  and  is  snpported  by  the  department  ef  public  worka. 
Its  directors  have  been:'  Ingo.  Fiacro  Qnijano,  187^*84;  L.  GutierreJ^ 
1884;  F.  Weidner,  1884;  O.  Camilla,  1885''87;  L.  Acesta,  1887.  Instru- 
ments :  Meridian  instrument,  by  Fanth  &  €k>.,  aperture  0'".070  (3  incbeB)^ 
focal  length  0«.787  (31  inches);  equatorial,  by  W.  Gregg,  New  York, 
0n.l5  (6  inches),  aperture;  Troughton  &  SImms  altazimuth,  and  N«gas 
ehronometer.  Latitude,  +23o  11'  22".81 ;  longitude,  1^  6»  35*.C7  west  of 
Greenwich. 

Melbourne, — ^The  mirrors  of  the  4  foot  Cassegraiuian  reflector  hav* 
become  so  tarnished  as  to  interfere  materially  with  the  obserx'atiou  of 
the  Winter  nebulas.  The  sum  of  $5,000  has  been  api>ropriated  to  enable 
the  observatory  to  take  part  iu  the  stellar  jihotograpbic  scheme  of  tbe 
Paris  conference. 

Mexico, — ^Tbe  Central  Astrononii(?al  Observatory  iu  the  city  of  Mex- 
ico was  founded  in  187S.  It  is  intended  lor  jjurposes  of  instruction, 
and  esi)i'(:ially  for  co-o]H'iatinfr  in  gvoiictic  work  and  for  maintainiug 
the  timc-scrv  ice  of  tiie  capital.  The  i»rincii)al  iii.sli  aiticnts  aie  a 
meridian  telescope,  by  Troujjhton  cS:  Sininis,  of  0'".t)69  apertnre  and 
1™.1C  focus;  a  zenith  telescope,  by  the  same  makers,  ot*0"'.070  aperture 
1».22  foeus  ;  an  altazimnth,  by  the  same,  witli  (>'".305  (12-ine.h) cin;les;  a 
small  Buruu  refractor,  Fauth  chrono^jraph,  sidereal  clock  b>  Vasque*, 
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two  Bliss  bfeak-eiroait  cbronometersy  several  mean- time  chronometers^ 
and  a  fillet  chronograph.  The  director  has  also  under  his  charge  the 
geodetic,  topographic,  and  astronomical  instromentsof  the  deiiartment 
of  poblie  works.  Position  of  the  observatory :  Latitnde,+ 1  Qo  26'  I'f .3  ^ 
longitude,  6i»  aG^  dl*.o;  altitude,  2,285'".4  (7,500  feer).  Directors:  Sn. 
Ingeneiro  Geografo  Don  Francisco  Jiminez  from  1878  till  his  deatlr, 
November  4, 1881,  when  he  was  sncceeded  by  Sr.  Don  Leandro  Fer- 
uaudes. 

Afiton.— A  new  18-inch  refhictor,  objective  by  Merz,  mounting  hy 
Re|)sold,  was  put  in  place  in  1880,  and  has  been  devotf  d  principally  to> 
the  measurement  of  double  stars.  The  smaller  (8  iiicli)  tMiuatorial  has 
been  used  for  observations  of  compts  and  of  double  stars  in  rapid 
orbital  motion.  The  markings  on  Mars  were  examined  with  both  ia- 
struiuents. 

Marrigon  observatory  was  establislied  in  1875  through  the  cfTorts 
of  tbo  present  director,  Prof.  C.  W.  Pi  itdiett,  aitled  by  the  liberality 
uf  Miss  Berenice  Morrison,  whose  name  the  institution  bears.  The 
principal  instruments  are  a  12|  ineh  Clarlv  equatorial  and  an  excellent 
C  inch  Troughton  i&  Siinnis  meridian  circle,  similar  in  plan  to  the  me- 
ridian circle  of  the  Harvard  Obscrvatoiy.  The  first  number  of  the 
publicatitms  is  a  well  i)riuU'd  volume  of  111  pact's,  j;iviiii^  au  accoiiiiL 
of  the  foniHliiij;  of  the  observatory,  a  full  dcs(  rii)tion  of  the,  binKliii^ 
and  instnimcnls,  and  the  obsei  vatidiis  in  detail.  The  latter  consist 
mainly  of  measures  of  double  stai  s,  ol)serv;ition8  of  planets,  conn  ts, 
ocouitations  by  the  moon,  etc.  A  full- iliseussion  is  jjiven  of  the  i^'^eo- 
graphical  co-ordinates  of  tlu^  meridian  ])ier,  the  lon;4itU(le  beini^  di  ter- 
iniued  by  au  ex<*han^'e  of  si}j:nals  with  Washinrrfot)  in  ISSO.  There  are 
several  dravvinjjs  of  the  obsei  vatoiy,  and  sUel<:!jes  of  Saturn  and  of 
comets.  Tlie  work  is  now  much  restricted  owin^;  to  the  inadequacy  of 
funds. 

^flmi(•^l. — The  zonc^  observations  with  the  m<'ii<lian  circle  are  con- 
timu'd,  and  a  new  Muinch  (;alalo.i:u(^  is  f^oiiiir  tiironi^h  the  press.  Tiie 
10^  inch  refractor  has  bej'ii  used  for  obsri  vations  of  con»ets,  measui-es 
of  stars  in  tlu^  cluster  h  Persei,  and  obsi'rvations  for  stellar  parallax. 
Some  piiotometric  observations  have  also  been  macb'. 

Ii!at((L — liecent  work  has  been  largely  in  meteorology.  The  obber- 
Amatory  has  been  seriously  crii>pled  by  tin*  lack  of  funds. 

Nice. — Tlie  first  volume  of  the  annals  is  to  contain  a  descrii)tion  of 
the  observatory  and  instruments,  and  is  expected  shortly;  the  second 
volume  has  alrea<ly  been  i)!iblished,  ami  the  third  volume,  also  in 
preparation,  will  contain  Thollon's  study  of  the  solar  spectrum.  Vol- 
2  is  devoted  mainly  to  the  determination  of  the  co  ordinates  of  the  ob- 
servatory and  to  measures  of  double  stars.  There  are  also  observations 
of  (;omets  and  planets,  and  notes  on  solar  spectroscopy  and  the  red- 
glows.  The  i)Osition  of  the  obs«'rvatory  at  present  adopted LutitudCy 
+      43'  longitude,  0^  lU"*  di-i^J  east  of  Paris. 


Digitized  by  Google 


180  BECOBD  OF  SCIENCE  FOB  1887  AND  188& 

• 

North  Carolina  University, — rrolessor  Love,  of  the  Uuivcrsity  of 
Xorth  Carolina,  Chapel  Hill,  has  called  attention  to  an  early  attempt 
to  establish  an  astronomical  observatory  in  the  United  States  w  hkh 
seems  to  bave  remained  unnoticed  by  astronomers.   Professor  Cald- 
well, the  president  of  the  university,  went  to  Enrope  in  1824  to  pur- 
*  cbase  books  ai:d  apparatus,  and  spent  the  greater  ])art  of  $3,961.35  fur 
astronomical  iiistruiiients;  this  was  four  years  before  tbe  purcLase  of  a 
telescope  by  Ya!e.   The  foundations  of  tbe  observatory  were  laid  iu 
1831,  and  tbe  building  was  finisbed  in  1832,  six  years  before  tbe  Hop- 
kins Observatory  at  Williams.   There  was  but  one  room,  15  feet  by  2>> 
feet  and  about  25  feet  high.  A  Simms  transit  of  3-iucb  aperlure  and 
44-incb  foous  was  mounted  upon  a  masonry  pier  in  tliis  room,  aiid  a 
Simms  altitude  and  azimuth  instrument  ui>on  a  pier  projectinj;  tbroogli 
the  roof  and  covered  by  a  small  house  moving  on  rails.  Tbe  observa- 
tory possessed  alsoa  2}-iucb  (52-iuch  focus)  Dollaud  refractor,  au  astro- 
nomical clock  by  Molyneauz,  reflecting  circle,  sextant,  and  quadrant 
The  instruments  were  removed  from  the  observatory  owing  to  a  leaky 
roof,  soon  after  Dr.  Caldwell's  death,  in  1835,  and  in  1838  the  building 
was  partly  destroyed  by  fire,  and  astronomical  activity  was  never  »»• 
newed.  All  records  of  observations  have  been  lost. 

Oakland. — ^The  private  observatory  of  Mr.  F.  6.  Blinn,  iu  East  Oak* 
laud,  contains  a5>inoh  Clark  equatorial  and  If-inch  Latimer-Clark  trau- 
Bitf  with  mean-time  and  sidereal  clocks. 

Oakland. — ^The  observatory  of  Mr.  Burckhalter,  at  West  Oakland, 
Calilc>niia,  contains  a  lO^inch  reflector  by  Brashear,  and  I  g-iiich  trnuiiit 
The  mechanical  work  of  the  building  and  eciuatorial  mounting  *ras  done 
by  tbe  owner. 

(yOyalla. — Observations  of  sun  spots,  si>ectroscoptG  and  photometric 
observations  of  phniets,  now  stars,  comets,  and  stars  with  variable 
spectra.   The  observations  for  a  "  siieetroscopic  Durchmusterunjr"  j 
from  0^  to  -150  deelinatiou  have  bctMi  tinisiuMl  and  the  cati»lo;;ue 
l»riiittMl.    Dr.  von  Kovesli^i'thy,  Dr.  von  Konkoly's  assistant,  accepted  \ 
a  position  in  the  niftcorolo^'ical  ollire  in  l»n(la|M'sr,  Ajuil  1,  IS^T.    Con-  | 
si(Ural>lc  sjn'cl roscopic  and  photographic  apparatus  has  been  added 
to  th<»  e(ini|HiH'iit. 

())U(iha,  Xelna.ska. — A  new  observatory  at  Oreigrhton  rolle^e  was 
coini)l('ted  in  1S87.  The  inslruiiM'iits  are  a  .")  inch  Steward  (Miuatori;i!, 
3  inch  Fanth  transit,  ch»cl<s,  (dirono^^raj)!!,  etc.  Director,  J.  Jii;,'ii«'t  ^• 
J.    Liititnde,  +41^  1(1'  H";  longitude,  (»''  L'.'J'"  47^  west  of  (ireenwirli.  : 

Oncvll  J'tn'k. — An  exii  iisive  and  valuable  seriea  of  observatiuas  of  , 
recent  comets  has  been  published. 

O.t/onl  rnircrsity. — (i leat  attention  lias  been  paid  to  j)hoto.i;ra]diy, 
and  particnlurly  to  its  application  to  liie  determination  of  stellar  par- 
allax (7.  r.),  with  very  fjratityin^  results.  The  larj^e  e«[natorial  is  to  !><' 
re-inoihdled  as  a  plioto<,naphic  telescope  of  13  incdn's  apert  arc  111  <•<»>'• 
forniity  with  the  plans  adopted  by  the  Paris  congress,  the  uecesaary 
funds  having  been  provided  by  Dr.  De  La  line. 
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Palermo. — Ob8ervation5i  of  conu'ts,  planets,  snn  spots,  and  meteorR. 

ParM.—Xii6  approaching  com pletiou  of  the  observations  tor  tlie  La- 
laude  catalogue  has  modified  the  plau  of  operatious  carried  on  with  the 
meridian  instramonts  fbr  some  years  past.  The  large  transit  circle 
lias  been  used  for  observations  of  the  snn,  moon,  minor  planets,  and 
sncb  stars  of  Iialande's  list  still  requiring  re-observation;  the  Qambey 
transit,  for  observations  of  the  absolute  right  ascensions  of  fundamental 
stars;  the  Gambey  circle  and  the  "cercle  du  jardiu,^  for  a  re  investiga- 
tion of  the  latitude,  and  the  latter  also  for  fundamental  declinations. 
Comets,  asteroids,  nebul»,  and  occultations  of  stars  by  the  moon  have 
l>een  observed  witb  the  equatorials.  The  most  important  addition  to 
the  instrumental  equipment  is  the  apparatus  adapted  to  the  equatorial 
eovdS  for  determining  the  constants  of  refraction  and  aberration  by 
Loewy's  method.  Work  in  astronomical  photography  is  continued  by 
the  Henrys.  A  fine  engraving  of  the  Pleiades,  compiled  from  three  of 
their  photographs,  accompanies  Admiral  Monchez^s  reiiort  for  1887. 
The  time  service,  which  of  late  has  not  been  entirely  satisfactory,  is 
undergoing  renovation. 

Paris  (icole  militaire), — M.  Bigonrdan  gives  in  the  Bulletin  Astro- 
nomique  (4  :  497;  5  :  30)  an  interesting  historical  account  of  the  ob- 
servatories of  the  ficole  militaire,  famous  for  the  labors  of  Lalande  and 
d'Agelet. 

Pekin,—An  interesting  historical  account  of  this  observatory  (estab- 
lished in  1279)  is  ^iven  in  abstract,  in  Nature  for  November  8,  188S. 

Pht  lpn  ( New  Yorl-), — ^The  Reil  House  Observatory  was  abandoned  in 
188S,  Mr.  Brooks  having  become  director  of  the  Smith  Observatory  at 
Geneva. 

Voonn. — All  observatorv  lias  hww  establisliod  at  tlii^ C(»ll»'ut'  of  Science 
witli  a  KIA  iiicli  silv('r-()ii-jj:lass  Nt'Wtoiiiaii  rcllccior  by  (Inilih.  (!  inch  re- 
fractor by  Cooke,  witli  ]»liolouiapliic,  iiliotoiiietric,  and  s])i»(  t rosco^MC 
accessories.  It  is  iiilciidcd  at  jircsciit  to  restrict  the  w«n  k  ot  the  obs'^r- 
vatory  to  certain  branches  of  spectroscopic  res»'arcli,  with  occasional 
observations  of  ('oniets,  etc.    The  curator  is  Mr.  K.  I).  Naenani val  i. 

Votsdam. — Dr.  \'o;^»'l  has  applied  photo^^raphy  to  the  determination 
of  the  motions  of  stars  in  the  line  of  si^ht,  and  has  obtaiiUMl  most  satis- 
factory results,  lie  i>roposes  to  observe  rej^ulaily  all  sdirs  (abont  sixty) 
that  are  as  bri«;ht  as  2.5  iiiaj^nitiide.  The  observations  ot  solar  idK'iiom- 
ena,  sketches,  and  ])liot<)metric  observations  of  comets  and  jdanets  have 
been  continued  with  little  interruption.  I*roi;ress  js  report<Ml  upon  the 
"photometric  Durclimusteruiifx,''  which  is  to  take  in  all  stars  in  the 
northern  ]iemisi)here  down  to  the  7.5  nias,'iiitude.  The  instruments  ro- 
quired  to  enaV)le  the  observatory  to  take  part  in  the  photo<,n-aphic  work 
planned  by  the  Paris  compress  have  been  ordere<l,  ami  numerous  pre- 
liminary ex])eriment8  have  been  carried  out  lor  the  i)ermaueut  commit- 
tee of  that  bodv. 

Fragtte, — Professor  Safarik  has  coutiaueil  his  observations  of  variable 
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Stars.  In  1887  be  changed  his  residence,  and  made  considerable  inl- 

pro venict)  ts  i n  li is  observatory.  The  iustrumeuts  are  a  C  inch  refractor, 
which  is  to  be  replsu^ed  by  one  more  powerful,  and  a  small  transit  and 
clock.  The  provisional  co-ordinates  of  the  meridian  room  are :  latitude, 
4.500  4/  21";  longitude,  O**  57"  48^  east  of  Greenwich. 

Puehla  ( Jf«vioo).--0b8ervatory  of  the  College  of  the  Sacred  Heart 
Dirfctor,  P.  Oapelleli,  8.  J. 

Pulkowa, — ^The  great  routine  work  of  the  observatory,  the  determina- 
tions of  star  positions  with  the  transit,  meridian  circle,  and  vertical  cir- 
«cle  has  proceeded  on  the  same  lines  as  before.  Romberg  is  credited 
with  having  made  no  less  than  9,000  observations  with  the  meridian 
•circle  in  a  single  year.  The  30  inch  lefiractor  has  been  used  on  close 
•double  stars  and  satellites,  the  15-inch  on  similar  work,  and  also  for 
•exiieriments  in  stellar  photography.  The  astro-pbysical  laboratory  is 
Teported  in  working  order.  Volnme  1 2,  a  catalogue  of  the  principal  stars 
to  the  fourth  magnitude,  as  far  as  —15^  declination^  has  been  published, 
and  several  other  volmnos,  thong^h  interrupted  by  the  death  of  Wagner, 
are  well  advanced.    The  first  unniber  of  a  new  series  of  publications — 

Supplements  in  the  Pulkowa  Observations" — is  an  interesting  memoir 
Iby  Dr.  Flermann  Struve  on  the  outer  satellites  of  Saturn. 

RndclilTe. — The  transit  circle  has  been  used  for  ol)servinf;  the  sun. 
Tiioon,  and  n  list  of  stars  down  to  the  seventh  magnitude  between  the 
-eqnatorand  — li.j^;  the  Barclay  equatorial  for  the  measurement  of  double 
stars  and  observations  of  comets.  The  volume  for  1H85  has  been  pub- 
Wished,  and  all  rtMluctions  are  remarkably  well  advanced. 

RouHflon. — Systematic  observation  of  some  twenty  long  i>eriod  varia- 
bles has  been  taken  up;  time  signals  are  furnished  for  the  neigh boriug 
ilistrict. 

SrhoU  Ohscn^afory. — At  Lancaster  City,  Pennsylvania,  a  new  observ- 
atory, nanied  the  Daniel  Scholl  Observatory,  has  been  erected  on  the 
grounds  of  Franklin  and  Marshall  Colleg:e.  The  equipment  as  describe<l 
by  Mr.  j  .  E.  Kershner  in  Science  for  May  13, 1887,  consists  of  an  1 1  inch 
Clark- Bepsold  equatorial,  a  3-inch  transit,  a  Seth  Thomas  clock,  a  chro 
nometer,  chronograph,  and  meteorological  apparatus.  The  equatorial 
has  »  set  of  positive  and  negative  eye  pieces,  with  reversion  prisms  for 
three  of  the  micrometer  eye-pieces,  a  Mertz  solar  eye  piece,  and  a  comet 
eye-piece,  together  with  a  micrometer  and  complete  iiluuiinating  appa* 
rotus  for  bright  and  .dark  field,  as  worked  out  by  the  Bepsolds. 

Smith  (Mle§e  {Norihamptim), — An  ezchang  j  of  longitude  signals  with 
the  Harvard  Observatory  was  made  in  the  summer  of  1888. 
'  Stockholm,— jyv.  Gyld^n  has  devoted  himself  to  investigations  in  ce* 
Xestial  mechanics. 

Stonyhunt  CoUege.—The  solar  observations  consist  of  (1)  a  drawing 
of  the  sun's  disk,  10^  inches  in  diameter,  indudiug  the  careful  deliDea- 
tionof  all  spots  and  f<icn1at  visibb;;  (2)  a  spectroscopic  measnremeDt 
with  a  radial  slit  of  the  height  of  the  chromosphere  and  of  all  the  gas- 
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eons  proniiiKMK'es;  (3)  ji  study  of  the  general  surface  of  the  sun  when- 
ever the  <l<'riiiition  has  been  unusually  pfood;  (4)  a  sketch  of  the  chro- 
nu)S]ihcric  tlnnies,  with  a  wide  tanjrential  slit;  (5)  the  spectrum  of  the 
solar  spots  between  the  lines  B  anil  I).  Observations  of  lunar  occnltii- 
tioiis,  of  coin(>ts,  and  of  the  phenomena  of  Jupiter's  sntellites  have  been 
made  as  before.  The  sky  {jlows  have  also  been  watched  with  care.  A 
fl^-iiicli  ("lark  equatorial,  formerly  the  property  of  Rev.  T.  W.  Webb, 
\va8  purcbaaed  for  the  observation  of  the  total  solar  eclipse  of  August 
L'O,  1880. 

Stnissburg. — Dr.  K.  Hecker  was  appointed  director  December  1,1887, 
relieving  Dr.  Kobold,  the  "observator,''  tJMnporarily  in  charge.  Ob- 
servations of  nebnla%  conu'ts,  and  satellites  have  been  made  with  the 
refractor;  observations  of  the  sun»  moon,  and  planets  and  of  zero  stars 
for  the  soothern  zones  with  the  meridian  circle,  and  measures  of  the 
Run^s  diameter  and  Buns])ot8  with  the  heliooieter.  The  transit  instril* 
meiit  has  been  useil  by  Dr.  Wislicenns  for  investigations  with  a  per^ 
soiial  equation  apparatus  of  his  own  design.  All  reductions  are  well 
advanced.  The  library  has  been  thoroughly  overhauled  and  recata- 
iogiied. 

fiyraeuse  {New  ForA).— The  tiew  observatory  of  the  University  of 
Syracuse,  a  memorial  to  Charles  Demarest  Uolden,  of  the  class  of  1877, 
was  dedicated  November  18, 1887,  with  an  appropriate  address  by  Pro- 
fessor Newcowb,  The  instrumeuts  are  an  8  inch  Oiark  equatorial, 3-inch 
Trotigbton  and  Simms  transit,  dock  ehronograph,  and  chronometer. 
Director,  Prof.  J.  R.  French. 

Syracuse  (New  York,), — Private  observatory  of  H.  P.  Stark;  5)^-inch 
Spencer  equatorial  refractor;  12-foot  dome. 

T€U!uhaifa»-^The  Ifatlonal  Mexican  observatory,  which  is  in  tbe  de- 
parlment  of  tbe  secretarv  of  public  works,  was  founded  May  5, 187S, 
The  instruments  were  at  first  mounted  at  Ohapultepec,  but  in  1883  they 
were  transferred  to  the  present  bnilding,  erected  at  a  cost  of  $200,00(K 
The  instruments  are  as  follows:  A  refkactor  of  0°>.38L  (15  inches)  aper- 
ture and  ^40  (17  feet  8  iiiclies)  focal  length,  by  Grnbb,  provided  with 
»  fim  micrometer  and  an  U*prism  spectroscope;  a  meridian  circle  pf 
i)»,2j03  j[8  incfaeiB)  aperture  and  2'».743  (9  feet)  focal  length,  by  Trough- 
^on  ^  S^mms,  with  circle^  4)^.914  .(36  incfaies)  in  diameter,  divided  to  ^ 
and  rt^a.d  by  four  microscopes,  .and  witb  collimator?  of  0^.152  (6  inches) 
^iperture  .and  2»*ld  (7  f«*et)  focus;  a  Dallmeyer  i)hotob^iograph  of 
iU"<.102  {jk  inches)  aperture  and  V^JSS  (5  feet)  focus,  with  parallactic 
im9nnliJij|!rand  an  enlarging  apparatus^  an  alt-aetmuth,  also  by  Trough- 
,tpn  &  Sinun>s,  of  O" ,983  (3J  inches)  aperture  and  0».85  (2  feet  9  inches) 
;f9CJ^  :leiigth,  {witb  .curcles  Q«».e9  (2  feet)  in  diameter,  divided  to  5'.  In 
.a^ldition  Itp  these  there  are,  ,not  yet  mounted,  a  Grubb  equatorial  of 
,0Jj'.1^2j(6:iuohe8)  apertnre  and  2^.64  focal  length,  an  Brtel  meridian  in- 
Atrun^eiit  qf  apertnre  and  2'n.29  focal  length,  and  a  Troughton 

jSs  Simms  zenith  telescope,  U'".976  aperture  and  V^,l&  focal  length.  Of 
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subsidiary  apparatus  there  is  a  cyliiulrical  clironograpli,  Bamnd  & 
Land;  a  fiUet  chronograph,  made  in  1867  by  direction  of  Commodore 
Hanry;  a  sidereal  clock,  by  F.  Vazqut  z,  Mexico;  sidereal  and  mean<time 
docks,  by  Barrand  &  Luud ;  two  sidereal  chronometers,  by  Negretti  & 
Zambra;  seven  mean  time  chronometers,  by  various  makers,  and  mag- 
netic and  meteorological  instruments.  A  photograi)b!e  refhuHxnr  of 
0>».33  (13  inches)  ai>erture  and  3'°.43  (11  feet)  focal  length  has  been  or- 
dered from  Grubb,  to  enable  the  observatory  to  co-operato  in  the  inter- 
national plan  of  chartiiifif  the  sky  by  pbotoprapliy.  Tbc  i)prsonne]  con- 
sists of  Sr.  Iiifjeneiro  Aiij;el  Angniauo,  director;  Sr.  Iii^^ciu  iro  Felipe 
Valle,  Sr.  Ivieut.  Col.  Teodoro  Qiiintana,  Sr.  Iiigeiieiro  FiaiK  iseo  Itodri- 
gxu'z  Key,  Sr.  A|»(>lonio  Konio,  Sr,  M.  jNIoreiio;  two  more  astrononuTS 
will  be  lidded  durinp:  1S89.  Tlie  work  of  the  meridian  «'iri  l»'  has  lieru 
li])0ii  con)i)aris()n  stars,  eoinets,  and  asteroids;  tbe  ir>-ineb  equatorial 
bas  been  used  upon  comets,  and  asteroids,  and  tliese  bodies,  as  well  a.s 
a  list  of  southern  nebulie,  will  be  earetully  observed  in  future.  Tlio 
pbotobelio^rraph  has  been  used  almost  daily,  and  with  the  alt-nziiiiiitli 
observations  for  time  and  latitude  have  been  made,  an<l  ohsei  vatioiis  of 
lunar  culminations  and  of  comets.  Considerable  time  has  been  devotnl 
to  CO  operatinij  with  lon^ntude  ])arties.  The  jjosition  of  the  observatory 
is:  Latitude,  4-ll>^  24' 17".r>;  loufritude,  ()•' l(;\r.;^  west  of  Green- 
wi(di  (dcteriiiincd  tele<jrapliically  from  8t.  Louis)}  altitude 2,3212"' (7,Glb 
feet).    An  "anuario^  is  published  regularly. 

Tacuhnya. — Private  ol)servatory  of  M.  G.  Prielo:  l^ardou  »'quatori:d, 
0<".n  (4^  inches)  aperture,  r".60  (5  feet  3  inches)  focal  length;  spectra- 
scoiw,  and  clock. 

Taschlent. — The  refractor  bas  been  used  for  observations  of  sun  spots, 
comets,  and  occultatious  by  tbe  moon ;  the  meridian  eirclc,  ]mnci])nlly 
for  determining  tbe  positions  of  comet  comparison  stars.  The  observa- 
tory has  co-operated  in  determining  the  geographical  positions  of  a  num- 
ber of  places  in  central  Asia.  Sev(;ral  chronometers  have  been  tested, 
and  the  noon  signal  has  been  given  by  the  discbarge  of  a  cannon,  as  in 
j)reviou8  years.  The  director,  M.  Pomerantzeff,  is  assisted  by  MM. 
Zalessky  and  Schwarz.  A  new  determination  of  the  latitude  iu  1887 
gave:  9;=+41o  31".35i0".«5. 

Temple  observatory  {Rugby). — Siieotroscopic  observations  of  the  motion 
of  stars  in  the  line  of  sight,  and  measures  of  double  stars. 

Tokio. — An  observatory  was  founded  in  1888  at  Tokio,  Japan,  by 
combining  the  astronomical  department  of  the  old  Marine  observatorXt 
the  observatory  of  the  Ministry  of  the  Interior,  and  that  of  the  Impfy 
rial  University.  The  new  observatory*  occupies  the  buildings  of  tbe 
Marine  observatory,  its  position  as  provisionally  determined  being  lati- 
tude, +350  3^  17".5;  longitude,  O"*  18"»  58».0  east  of  Greenwich.  The 
principal  instruments  are  a  5|-inch  Uepsold  transit,  a  5  inch  Merz  and 
Bepsold  meridian  circle,  and  equatorials  of  0}  and  8  inches  ai)erture. 
Tbe  director  is  H.  Terao. 
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jPiiriii,-^liBerration8  of  comets,  mi'teorolopfical  observations,  and  a 
determination  of  tbe  latitude  of  a  station  at  Tcrtnoli  liave  Wii  pub- 
lished. 

United  8taU$  Naval  Obsermt&ry,— The  work  of  1887-'88  was  similar 
to  tbat  of  previous  years.  Witb  the  26-incb  equatorial  observations 
were  made  of  double  stars,  satellites,  and  of  Satnrn  and  Mars,  and 
observations  for  stellar  parallax;  with  tbe  9.6-inch,  observations  of 
comets  and  asteroids.  The  observations  with  the  transit-circle  fora 
catalogue  of  miscellaneous  stars  were  completed  in  1888,  and  jirepara- 
tious  have  been  made  for  observing  with  this  instrument  the  zone  — 14^ 
to  ^IS^,  The  time-service  has  been  considerably  extended.  The  con- 
tnict  for  the  erection  of  the  nine  buildings  comprising  the  new  obser* 
\'atoi7  was  awahled  in  18*8,  and  some  progress  has  been  made  with 
the  necessary  excavations. 

Up9aJa,—l}T,  Hermann  Schnltz  describes  at  some  length  in  the  Vier- 
teljahrsschrift  (23: 144)  the  recent  additions  to  his  instrnmental  outfit: 
a  transit  and  a  vertical  circle,  both  by  Kcpsold,  with  objectives  of 
(4  incliCH)  ai^erture;  a  transit,  by  Steinheil,  of  04*"*"  (2  inches)  aper- 
ture, mounted  in  the  prime  vertical;  a  4-inch  reflractor,  parallactic 
mounting,  by  Simms;  dock  Hob  wit  34,  three  chronometers,  two  clirono- 
graplis,  and  minor  apparatus.  Tbe  principal  Instrument  of  the  obser- 
vatory is  a  9-inch  refractor. 

Vassar  College. — Miss  Mary  W.  Whitney  has  bc^n  appointiMl  to  till 
the  vacancy  caused  by  the  resignation  of  Miss  M<aria  Mitchell. 

Vietina  {WienOttakring). — Tlie  private  observatory  ol"  licrr  von 
nor,  wliicli  was  began  in  ISSI,  was  completed  in  18S7.  'Die  bnihling  is 
in  the  shai>e  of  a  cross,  82  feet  from  east  to  west  ami  (II  I'rvi  from  north 
to  sontli.  The  instrnnn'nts  arc:  A  mt'ridian  circle,  l>\  li«'ps(il(l,  of  l.S 
inches  a])crtnrc  and  5  feet  focal  len^^tli,  with  circle  'JLO  iiiclu's  in  diam- 
ter,  divi<ied  to  2'  and  read  by  lonr  microscojx  s;  ainl  n  rclnictor,  also 
by  Uepsold,  of  !(>.(»  inches  apertnre  and  12.]  feet  focal  hMigtii,  with 
tilar,  <b)nble  ima^^^e,  and  riiii^'  nncroinetcrs.  The  position  of  the  obser- 
tory,  as  ])rovisionally  determined  by  Dr.  Heiz,  is:  Latitude, -|- 46^  12' 
47". 2;  longilndc,  1'  .")  '  11". 1  east  of  (Ircenwich. 

Wanirr  {RocIk stf)\  X(  ir  York). — Seaicli  for  new  nebnhc. 

WashhiiDi. — The  lil'ili  \ohnne  of  pnblications  contains  the  observa- 
tions made  with  the  nn'ridian  circle  by  Mi>-s  Limb  and  .Mr,  T^p(le;j:ralV 
from  the  latter  ])art  of  ISsiJ  to  April  I.  1>S7.  obseixations  made  witii 
the  15^  inch  »MpnUoriaI,  and  a  snnim  uy  <>r  mcteoroloi^ica!  observations 
made  by  varions  ol>servcrs  at  Madison  from  1  ^."i  J  to  LSSd.  Miss  Land) 
contribntcs  a  very  nsefnl  index  to  stars  in  Airy's  six  Cireenwich  cata- 
lo«;nes  not  fonnd  in  Flamsteed.  and  Mr.  Up<h'gratf  a  discnssion  of  the 
latitude  of  the  observatory.  Professor  Davies  was  sncM'ceded  by  Trof. 
(j.  C.  Comstock  as  director,  and  Vmi'.  Asaph  Hall  as  consulting  director. 
Mr,  U[)degratl'  and  Miss  Lamb  (now  Mrs.  TTpdegrafl')  have  removed  to 
the  Cordoba  observatory.  The  assistants  now  at  the  observatory  are 
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Mr.  Hi  V.  Ej^bert,  foniu'rly  ol"  tin'  All)aiiy  observatory,  and  Prof.  S.J. 
l]ro\vn.  The  froe  use  of  tlic  Waslibinii  observatory  was  tciuli'M'd  lo 
the  Navy  Departnioiit  (luting  the  conteiuplatetl  r«iiiiovul  oi  the  uaval 
observatory  to  its  new  site. 

WiHt  Point. — A  new  obset  vatory  was  ])iiilt  in  1883,  the  old  site  liavinf: 
been  rendered  worthless  as  an  astrondmieal  station  by  a  railroad  tumiel 
cut  immediately  beneath  it.  The  instrtnnetit.s  are  a  12  inch  ( ^lark  enna- 
torial,  mounted  in  1S84,  and  an  8-ineh  liepRold  meridian  circle,  mountiMl 
in  lHsr>.  Oeofjraphical  position:  Latitude,  -f- 4 23' 22M ;  longitudci 
4''        50".(i  west  of  Gre«Miw  ich.    Ileijj^ht  above  sea  level,  480  feet. 

Williams  College. — On  the  28lh  of  June  1888,  the  fiftieth  anniversar)' 
of  the  dedication  of  the  Hopkins  Observatory  of  Williams  Collejre  was 
/Celebrated  with  suitable  ceremony  and  a  discourse  upon  **The  Develop- 
;ment  of  Astronomy  in  the  United  States^"  by  Prof  T.  H.  irafford.  Tlie 
>Hopkius  Observatory  seems  entitkMl  to  the  honor  of  being:  the  first 
jpermanent  American  observatory,  havinj;  been  i^rojected  abont  183t, 
tChietiy  built  in  1S37,  and  dedicate«l  June  12,  18.38.    The  University  ol 
^orth  Carolina  bad  built  an  observatory  in  1831  and  provided  an  ex- 
oellent  iostrameotal  eqniptuetit,  but  in  18.i8  the  bnildiDg  was  partially 
destroyed  by  fire^  and  little  or  no  astronomical  work  was  ever  done  with 
tbe  instruments.  Professor  Safford  published  in  1888  a  catalogue  o( 
the  ri}iht  ascensions  of  some  2U1  cironmpolar  otars,  the  results  of  sev- 
eral years'  labor  with  the  liepsold  meridian  circle. 

"WilmingUm^  J)elairare.^The  private  observatory  of  Francis  O.  da 
Pont  is  at  his  residence  about  4  miles  to  the  north  of  Wilmingtoo, 
Del.  It  was  designed  by  the  owner,  and  consists  of  two  polygonal 
buildings,  covered  by  domes  of  peculiar  construction,  and  connected 
|1^y  a  third  building,  which  forms  tbe  transit  room.  The  instrumenti 
.are^  A  good  12-inch  reflector  by  Bmshear,  well  mounted,  with  driving- 
rfdoqkf  etc.;  a  4^ -inch  equatorial  vetai^ry  objective  by  Clark  and 
..mounting  by  Brashear;  a  small  transit  by  Home  ^  Tbomethwaita^ 
;  London^  sidereal  and  mean  time  clockB,  and  Morse  register  for  reeocd* 
.  ing  transits.   The  whole  building  is  lighte^l  by  the  electric  light,  aji4 
,  the  electric;  light  is  also  used  for  instrumenital  illjununatioii.    The  i;?- 

inch  retleetoj   lias  been  used  for  astronomical  pUotogfap.Uy.. 
;  apiiroxiinate  latitude  is  -f  31>^  W. 

Wiufhin',  Xeic  No/////   Walts. — Mr.  Tebbutt  published  in  jxanij>lilet 
tuim  in  ;8S7  an  inti-resting  history  and  description  of  his  observat(»ry. 
It  is  sittiiittMl,  with  the  owiiei-'s  residence,  at  the  eastern  extremity  ot  the 
"      ^  oi  \Vind>uir,  npon  a  hill  50  feet  above  mean  tide.  Occasional 
**      ^Ical  obs4'rvatio!is  were  made  here  with  a  sextant  and  1^  inch 
astronoh.      ^  n^ito  lHli4.    To  these  instruments  were  added  a  3f 
telescoi>e  fro.       •  Joiies  in  IKill,  and  a  FrcMlsham  chrououuter  in  1SC4. 
Inch  refractor  b>  uniall  building,  comprising  tnuisit  and  nrime 

At  the  close  of  18<;.3  .  erected  on  the  west  of  the  dwelling, 

vertical  rooms  and  ;,  ,io.,,  reiractor  already  referred  W  «w 

and  a  small  tiausit  auU  the  3^ 
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ninnntcMl.  This  refrarlor  jjiwo  plane  to  ono  of  4i  inchea  aperture  in 
1872,  and  in  1S71  a  further  addition  was  made  to  the  baildings. 
In  1879  a  substantial  observatory  of  brick  was  erected  a  few  yards 
southwest  of  the  old  buiUlinfr.  It  conHists  of  an  eqaatorud  room 
(under  which  is  an  office)  and  meridian  and  prime  vertical  rooms,  the 
meridian  room  containing  a  Cooke  transit,  mounted  in  1S79.  In  1882 
an  8- in (!h  Urabb  equatorial  supplanted  the  4^-iucb.  Mr.  Tebbutt  has 
published  many  valuable  observations  of  cometci,  asteroids,  double  and 
▼ariable  stars,  occultations  of  stars  by  the  moon,  etc,  during  the  more 
;tlinn  t\v<M»ty  five  years'  existence  of  bis  observatory. 

WoUingh  <i  m  — Bev.  T.  I).  Espin  has  continued  his  sweeps  for  red  stars 
^moM  stars  with  remarkable  spectra,  and  hius  anuouuced  the  discovery  of 
:Be«ei:al  new  variables.  A  4.8-inoh  Tronghton  &  Simms  eqatorial  has 
tbeen  Julded  to  the  equipment,  and  a  new  edition  of  Birmingham's  red 
istar  catalogue  has  been  published*  In  the  latter  part  of  1888  the  oh- 
iservatory  was  removed  to  a  new  site  at  Towlaw,  Darlington,  3  miles 
nuodrtbeast  of  its  old  position  and  1,000  feet  above  sea-level. 

JTcfts.— The  initial  volume  of  Transaetions  of  the  Astronomioat  Ob* 
servatoijr  of  Tale  University,''  a  valuable  memoir  by  Dr.  W.  L.  Elkin 
upon  the  relative  positions  of  the  principal  stars  in  the  Pleiades,  as  de- 
termined with  (he  new  beliometer,  was  published  in  1887,  the  expense 
of  printlug  having  been  borne  by  Professor  Loomls.  Upon  the  comple- 
tion of  this  work  Dr.  Elkin  took  up  the  investigation  of  the  parallaxes 
of  the  ten  first-magnitude  stars  in  the  northern  hemisphere,  and  the  re- 
sults obtained  we  have  already  referred  to  under  stellar  parallax.  The 
heliometer  has  also  been  nsed  for  measures  of  various  double  stars  and 
of  the  diameters  of  the  sun  and  Mars,  and  more  recently  in  a  triaogu- 
lation  of  twenty-four  stars  within  lOO'  of  the  north  i>ole,  and  in  ob- 
.'.aervations  of  Iris  for  the  determination  of  the  solar  parallax.  Mr.  Hall 
A\m  iK^ai  ly  completed  the  reduction  of  his  work  upon  Titan,  the  expense 
<  of  \v9.>ii  li  is  defrayed  by  the  Bache  fund,  and  he  has  taken  up  the  in- 
vest i^»ti<)n  of  the  parallaxes  6  B  Oygni  and  Lalande  18115,  22.  Mr. 
'O.  T.  ayRTinan,  who  had  cbar^ro  of  the  tUermoroetric  bureau,  resip^ncd  in 
!Novi'inlu'r,  1880,  and  his  work  has  since  been  carried  on  by  Mr.  Peck. 
'The  testing  of  time -pieces  lias  been  discontinue«l,  but  llie  time-service  is 
JStill  maintained.    Tlie  siihseiiption  of  .'^»1,(HM>  annually  for  the  su|)i»ort  of 
tthe  work  with  the  beliometer  biis  been  renewed  for  three  years,  begiu- 
iliinp:  with  18S7. 

'/Zucatccm  (.l/fj-?co).— Latitude  \iV  :J4.''9,  longitude  0''  HO-"  17.»5 

*.we>^t  of  (Ircenwich  ;  altitude  li,47r>"'  (f).  Instruments:  iMjiiatorial  of  (i 
FreiH-f^  inches  aperture  with  astronomical  and  ])hotographic  objectives, 
a  Huml'l  transit,  altazimuth,  clock,  chronometer,  spectroscope,  aud  Ui^» 
teorolo«ricai  a|)paratus.    Director,  Ingeneiro  .lose  A.y  Bonilla. 

Zilrk'h  {V6)i^), — pr.  Kudolf  Wolf  has  continued  his  observations  of 
JBUu-spots. 
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The  36  inch  Lick  Ul escape. —The  great  equatorial  was  mounted  in  1887. 
The  visual  objective  has  a  clear  aperture  of  36  inches  and  focal  len<rtU 
of  5(3  feet  6  iuchea.    Tho  flint  disk  for  this  objective  was  obtained  by 
Clark  from  Feil  &  Co.,  of  l^aris,  in  188J,  the  crown  in  18a5,  and  the  o\h 
jecti^e  was  completed  and  delivered  by  Clark  in  188(>.   These  two  diskfl 
are  separated  in  their  cell  by  a  space  of  (Ko  inches.  In  1887  a  third 
(crown)  lens  of  33  iuchos  aperture  aud  40  feet  focus  was  proeared  as  a 
**photograi)hic  corrector."    The  mounting  was  made  by  Warner  & 
Swasey,  of  Cleveland,  Ohio,  aud  put  in  place  in  the  antamn  of  1887. 
The  pier  is  a  hollow  cast-iron  column  of  rectangalar  seotioni  and  for 
convenience  in  transit  is  built  up  of  five  sections^  bolted  together  by 
internal  flanges.  At  the  top  the  oolnmn  measures  4  feet  by  8  feet,  In- 
creasing to  5  feet  by  9  feet  at  the  floor  line,  and  then  spreading ont  rapidly 
to  a  base  10  feet  by  16  feet  bearing  on  a  masonry  foundation.  At  this 
point  the  weight  is  distributed  over  a  series  of  large  steel  screws,  which 
afford  the  means  of  a<\ju8ting  the  position  of  the  polar  axis.  At  the  top 
of  the  column  is  the  head  carrying  the  bearings  for  the  polar  axis,  and 
around  the  head  is  a  balcony  reached  by  a  spiral  staircase.  The  inter- 
section of  polar  and  declination  axes  is  37  feet  above  the  base.  Oolnmn 
and  head  weigh  together  21  tons,  and  the  total  weight  of  the  telescope 
is  40  tons.  The  tube  consists  of  a  central  section  of  oast-iron,  strongly 
ribbed,  to  which  two  sections  of  sheet-steel  are  attached.  The  diameter 
of  the  tube  is  4  feet  at  the  center,  38  inches  at  the  object-glass  end,  and 
36  inches  at  the  eye  end,  while  the  sheet-steel  i)ortion8  vaiy  from  one- 
eighth  of  an  inch  thick  at  the  center  to  one-twelfth  of  an  inch  thick  at 
the  ends.    When  the  telesooi^e  is  iu  a  horizontal  position  the  flexure  of 
the  tube  with  the  object  glass  and  permanent  counterbalance  is  one- 
eighth  of  an  inch  only,  while  with  a  load  of  1  ton  added  at  each  end  the 
flexure  is  increased  to  one-quarter  of  an  inch. 

The  polar  axis  in  of  steel,  10  feet  long,  \'2  inches  in  diameter  at  its 
upper  and  10  inches  at  its  lower  end,  witli  a  (Mncli  liole  tliron^ih  its 
entire  leiifjth;  the  l)eiirin<is  are  of  Hahbitt  metal,  relieved  by  anti-friction 
rolls.  Tiie  declination  axis  is  also  of  steel,  10  feet  G  inches  lonjr,  10 
inches  taperinj^'  to  9i  inches  diameter,  with  a  4-inch  hole  running 
through  it;  Babbitt -metal  bearings,  with  anti  friction  rolls,  upon  hard 
steel  balls  are  used,  as  in  the  ])olar  axis.  To  facilitate  connterj)oisiiig 
the  telescoi)e  is  arranged  lor carryini;  always  its  maximum  load,  so  tiiat 
when  the  j)lH)t()<;raphic  corrector,  tin-  sj)ectroscope,  or  any  physical  ap- 
paratus is  attached  an  e(]nivalent  weiglit  is  taken  otf  at  the  same  place. 
There  are  three  regular  linders  of  (»,  4,  and  3  inches  ai)ertnre:  in  addi- 
tion to  these  the  12  inch  ecinatorial  can  be  <piickly  attached  as  a  poinliT 
for  i)hotographic  work  if  necessary.  The  hour  circle  on  the  jmlar  axis 
is  .'i  fi'»'t  in  diameter,  and  has  coarse  ;^^ra<lnations  to  5  minutes,  and  large 
lignn's  on  its  outt  r  edge,  while  on  the  northern  face  it  is  graduated  to 
20  aecuuds.   Attached  to  the  hciul,  at  the  upper  end,  hi  a  iixed  hour 
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Leii;;tb,  57  Twt.    Dinmcter  of  C)bJ«-<-t-cln»H,  36  iiirhPH,    Total  wei^lit.  40  lonK. 
Warner  iV  Swuwy,  dcni;;uerH  niitl  biiildtTs.   (Hijrct  ;;lasi«  by  Alvaii  Clark  Sc  Souh. 
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circle  graduated  to  20  seconds  and  read  through  a  series  of  prismb,  ait 
the  eye  end  to  4  seconds.   On  the  decliuatioD  sleeve  near  the  tube  is  a* 
fine  declination  circle  3  feet  in  diameter  gradaateil  to  5  miuutes  of  aie, 
and  read  from  the  eye  end  to  12  seconds,  while  ou  the  outer  end  of  the 
axis  is  a  coarse  decliuatiou  circle  6  feet  io  diameter  graduated  to  degrees. 
The  driving  clock  is  regulated  by  a  frictional  governor  of  the  dross- 
armed  type  aud  by  an  electric  control  from  the  standard  clock.  One 
of  the  shafts  carries  a  chronograph  drum.  For  photographic  work  an 
opening  is  cut  in  the  side  of  the  tube  about  10  feet  fh>m  the  eye  end, 
and  a  plate  20  inches  square  can  here  be  inserted  and  suitably  adjusted. 
The  eye  end  is  so  arranged  that  the  micrometer  can  be  quickly  ra* 
moved  and  two  steel  bars  inserted  in  bearings.  These  bearings  are 
part  of  a  Jacket  revolving  360^  in  position  s^uRliyt  and  to  them  can  be 
attached  spectroscopes,  photometers,  enlarging  cameras,  etc.  The  eye 
end  is  also  surrounded  by  a  large  ring,  which  supports  the  various 
handles  for  actuating,'  tljo  (tlamps  and  slow  motions,  and  carries  the  rvad- 
iiig  iijicr()S(M)p(\s  and  liiidiTS  as  well  as  a  small  sidt  ieal  clirouomclei:* 
The  claujpii  and  slo.v  motions  are  operated  as  lullows; 

An  observer  at  the  eye  end  can— 

(1)  Clamp  iu  declination. 

(2)  Give  slow  motion  in  declination. 

(3)  Kead  the  declination  circle  (two  verniers). 

(4)  €larop  in  right  ascension. 

(5)  Btop  (he  clock. 

(6)  Giv«  slow  motion  in  right  ascension. 

(7)  Bead,  right  ascension  circle  (one  microscope). 

An  assistant  on  either  side  of  the  balcony  below  the  axes  can— 

(8)  Olanip  in  declination. 

(9)  Give  rapid  motion  in  declination. 

(10)  Give  slow  motion  in  declination. 

(11)  Give  quick  motion  in  right  ascension. 

(12)  Give  slow  motion  in  right  ascension. 
( l.'i)  Clamp  in  right  ascension. 

(14)  Stop  or  start  the  driving  clock. 

(15)  Bead  the  right  ascension  circle  (two  micro6coi)es). 

(10)  Bead  a  dial  showing  the  nearest  quarter  degree  of  declina- 
tion. 

Detailed  drawings  of  the  mounting  are  given  iu  Eugiueeriug,  voluuio 
46,  Loudon,  1888. 

The  dlmucantar.—Jn  volume  17  of  the  Annals  of  Harvard  C'olU*j;e 
Observatory  ,  Mr.  8.  O.  Chandler,  jr.,  has  given  a  complete  descriiitiou 
and  investigation  of  his  "almucantar,"  and  a  discussion  of  a  series  of 
observation!  made  with  it  in  1884  aud  1885.  The  almucautar,  as  its 
name  ini plies,  is  au  equal  altitude  instrument,  and  was  devised  by  Mr. 
Chandler  in  1879.  It  consists,  essentially,  of  a  telescope  attached  to  a 
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frame-vork  which  is  floated  on  a  small  quantity  of  mercary  coataioed 
io  a  shallow  troagh.  The  trough  is  supported  on  an  upright  pillar, 
and  can  be  turned  about  a  vertical  axis,  and  set  with  the  teltsscope  it 
carries  to  any  azimuth.  If  the  telescope  is  clamped  at  a  given  altitude, 
the  sight  line  will  mark  accurately  in  the  heavens  a  pamllel  of  altitude, 
or  *<almucantar,''  and  the  observation  of  the  time  of  transits  of  Mtiiis  as 
they  rise  or  fall  over  this  cinde  in  different  azimuths  will  furnish  the 
means  of  determining  instrumental  and  clock  corrections,  the  hitltuile, 
or  right  ascensions  and  declinations.  The  particular  parallel  of  alti- 
tude which  has  been  found  most  convenient,  as  it  materially  simplifies 
the  formulae  of  reduction,  is  the  parallel  passing  through  the  p>li,  to 
which  the  name  ^*co-latltude  circle''  is  given.  Mr.  Chandler  given  the 
mathematical  theory  of  the  new  instrument,  and  illustrates  the  various 
formulm  for  reducing  observations  by  numerous  examples.  He  then 
proceeds  to  examine  critically  the  mults  of  his  observations  (wlifch 
are  given  in  detail  in  the  last  chaptei ),  and  to  describo  a  number  of  ex- 
periments on  the  stability  of  the  instrument.  He  also  snj^gests  several 
modi licut ions  of  eonstrnetion,  whicli  he  hopes  in  time  to  incorporate  iu 
a  more  comph'tc  form  of  the  apparatus. 

Tilt'  .iliinic;;iiil:n  as  a  lii'hi  iiistrumt'iit  seems  to  possess  many  advan- 
tages over  the  transit  and  zenitii  telescope  for  tht^  (h'termiiiation  of 
tijiii'  and  of  terrestrial  latitudes  and  lonjjituchs,  and  .Air.  Chandler 
states  that  it  can  be  constructed  at  a  much  less  cost  than  these  in- 
struments; but  for  the  determination  of  accurate  positions  of  the  fixed 
stars — a  class  of  work  for  which  meridian  instruments  have  hitherto 
IxuMi  exclusively  employed — it  oflers  a  new  and  independent  metiiod, 
free  from  many  of  the  systematic  errors  inherent  in  tiie  older  system. 
The  remarkable  results  that  Mr.  Chandler  has  alrea<ly  obtained  with 
bis  instrument  of  only  about  4  inches  aperture  certainly  justify  great 
confidence  in  the  •'almucantar  system." 

Horizontal  telescope. — Professor  Pickering,'  has  had  made  for  the  liar- 
vanl  ()l)servatory  a  horizontal  telescope  of  12  inches  ai)erture  and  17 
feet  focal  lenj^th,  possessing  some  of  the  conveniences  of  the  e(piatorial 
coude.  The  tube  is  placo<l  east  and  west,  the  (d)ject  glass  at  the  west- 
ern end.  Before  the  object-glass  is  a  plane  mirror  IS  inches  iu  diame- 
ter,  so  mounted  that  the  light  of  a  celestial  object  not  more  than  one 
hour  on  either  side  of  the  meridian  can  be  thrown  by  its  means  into 
the  Held  of  the  telescope.  A.  small  building  covering  the  eye-piece  at 
the  eastern  end  protects  the  observer,  and  may  be  heated  in  winter  so 
that  he  can  work  in  comfort.  The  instrument  may  be  used  for  almost 
any  class  of  observations,  but  is  intended  primarily  ns  a  photometer, 
and  with  this  end  iu  view  an  auxiliary  telescope  of  5  inches  aperture 
is  employed  to  bring  into  the  field  an  image  of  the  Pole-star,  which  is 
reduced  by  polarizing  apparatus  to  equality  with  the  image  of  a  star 
observed  in  the  principal  telescope.  The  angular  apertures  of  the  two 
telescopes  are  such  that  the  emergent  pencils  are  coincident* 
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A  dovico  julopted  at  Greenwich  in  the  observatiuns  of  occultations 
(lurin^j  the  eclipse  of  the  moon  on  January  -8,  IcSSS,  .sceins  worthy  ol" 
record.  The  eye -piece  of  tlie  telescope  was  mounted  eccentrieidly  from 
the  axis  at  the  distanci^  of  the  moon's  radius,  so  that,  without  disturb- 
in^^  the  i>osition  of  the  telescope,  any  point  of  the  limb  eou]«l  l)e 
brought  into  the  center  of  the  field.  For  s<'ttitiir  the  position-circles 
rapidly  in  the  dark,  card-board  circles,  with  notches  cut  at  important 
points  which  could  be  felt  with  the  ting<'rs,  were  used;  and  in  another 
ease  luniiuuus  paiut  was  i'ouud  to  work  admiirably  for  iudicatiug  tUu 
figures. 

In  tiie  report  of  the  Melbourue  Observatory  Mr.  Ellery  describes  i\ 
form  of  niicronn  lci-  nsc<l  suoceNsfully  ou  the  great  reflector  for  making 
skfftclies  of  Debulsu.  It  consists  of  a  niiniber  of  silver  threads  crossing 
at  right  augleSy  aud  rendered  visible  at  will  by  means  of  an  electric 

current. 

M.  P^rigaud  has  found  that  the  essential  condition  in  the  artificial 
horizon  oevised  by  Gautier  for  the  meridian  work  of  the  i^aris  Observa- 
tory is  that  the  mercury  should  form  an  extremely  thin  covering  npoii 
the  bottom  of  the  containing  vessel.  For  the  inner  basin  osed  in  Gaa* 
tier's  apparatus  he  has  substituted  a  plate  of  such  diameter  as  to  leave 
a  space  of  5  millimeters  between  its  edge  and  the  side  of  the  outer  ves- 
sel, and  the  plate  beiiig  carefully  levelled,  it  is  possible  to  flow  over  it  a 
mere  film  of  mercury,  which  will  give  sharp  images  under  most  adverse 
circumstances. 

It  may  not  be  out  of  place  here  to  call  attention  to  the  snggestioD 
made  by  Brashoar  and  others  in  regard  to  standard  dimensions  in  as- 
tronomical and  ]>hysical  instruments.  The  great  convenience  whidi 
would  result  from  having  the  fittings  of  tele8coi>e8,  eye  pieces,  draw 
tubes,  etc.,  interchangeable  can  hardly  be  over-estimated. 

MISCBLLANEOUS. 

Tlie  Lalande  prize  of  the  Paris  Academy  in  lf;87  was  awarded  to  Dr. 
l>uuer,of  the  Lund  Observatory,  Sweden,  for  his  double-star  work  ami 
his  reseandies  on  stellar  spectra}  the  Valz  prize  to  IVrigaud  for  his 
valuable  investigations  of  the  meridian  instruments  of  the  Paris  ob- 
servatory and  other  important  astronomical  work.  The  Jausseu  pn/e 
for  progress  in  astronomical  physics,  awarded  this  year  for  the  iirjit 
time,  was  decreed  to  the  late  Dr.  Kirchhotf;  the  Arago  niednl,  also 
awarded  for  the  first  time,  to  Bischoffsheim  the  founder  of  the  Nice 
Observatory;  and  the  La  Caze  physical  priae  to  Paul  and  Pros|)er 
Henry  for  their  work  iu  astronomical  photogrtiphy.  The  Rundurtl 
medal  of  the  Royal  Society  was  presented  to  Professor  Tacchini,  for 
ibis  investigations  on  the  physics  of  the  sun,  November  30, 188& 

In  1838  the  Lalande  prize  was  awarded  to  Bossert  for  his  extensive 
and  valuable  astronomical  computations;  the  Valss  priae,  to  Prof.  B.  0. 
Pickering  for  p.bo,t9metrJc  work ;  the  Jansaea  prise,  to  Dr.  Huggins  for 
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his  researches  in  Bpt'ctrum  aualynis.  Tho  Dauioiseaa  price  waa  not 
awarded. 

The  gold  medal  of  the  lioval  Astronomical  Society  was  awardetl  on 
February  10,  18S8,  to  Dr.  Anwers,  for  his  re  reduction  of  Bratlley's  ob- 
servations. The  Draper  medal  of  the  National  Academy  of  Sciences 
was  awarded  in  April  to  Professor  I'lcUeiinj^,  and  the  Lawrence  Smith 
medal,  to  Professor  Newton  for  his  original  work  oa  the  subject  of  me- 
teorites. 

Prizes  amounting  in  vjilue  to  al)out  81,000  were  distiibuted  at  thc^ 
December,  1887,  meeting  of  the  French  Astronomical  Society  for  the 
best  schemes  submitted  for  reforming  the  calendar.  The  chief  prize 
was  secured  by  M.  Gaston  Arnielin,  of  Paris. 

Telegraphic  trannmission  of  astronomicdl  data. —  F)arly  in  1888  a  new 
code  book,  *'Tho  Science  Observer  Code,''  for  the  convenient  ami  accu- 
rate transmission  of  astronomical  data  by  telegraph,  was  published  by 
Messrs.  Chandler  and  Ritchie  as  Occasional  Publications  No.  1"  of  the 
Boatou  Scientitic  Society.  The  new  code  l)ook  supersedes  the  dictionaiy 
formerly  in  ase,  and  as  tiie  worda  aro  conveniently  numbered  it  is  ns<Ml 
with  great  facility.  The  nnmber  code  of  200  quarto  pages  Is  followed  by 
a  phrase co4le  with  numerous  examples,  covering  17  pages,  and  by  tables 
for  reducing  decimals  of  a  day  to  honrSy  miuates,  and  seconds,  and  vice 
verta, 

Tlio  nnmber  words  have  been  selected  from  the  dictionaries  of  sev- 
eral languages,  it  being  the  intention  that  the  literal  arrangement  of 
any  word  should  diii'er  from  that  of  every  other  by  jit  least  two  letters; 
all  words  of  more  than  ten  letters  are  excluded.  The  words  are  ar- 
ranged ill  400  sections,  numbered  from  0  to  300,  each  section  compris- 
ing 100  words,  numbered  from  0  to  OU;  any  integral  number  up  to 
30,009  can  therefore  be  represented  by  a  single  letter.  The  phrase 
code  is  arranged  for  the  transmission  of  information  in  reganl  to 
comets,  planets,  variable  stars,  the  state  of  the  weather,  and  for  ref- 
erenoe,  also,  to  stars  in  the  Dnrcbmnstcrnng  and  GonhVs  zone  cata> 
logae.  Ohecks  are  provided  for  correcting  errors  which  have  been 
introduced  in  the  transmission.  After  the  lapse  of  sufficent  time  for 
all  astronomers  so  desiring  to  provide  themselves  with  a  copy  of  the 
code,  it  finally  went  into  effect  on  October  1, 1888.  The  observatory  of 
Harvard  ,  College  is  the  central  station  for  the  distribntion  of  astro- 
nomical information  in  this  oonntry,  and  Dr.  Krueger,  at  Kiel,  serves  in 
a  like  capacity  for  Bnrope. 

A  paper  in  No.  2791  of  the  Astronomische  Naohriohten,  on  the  meteor- 
ological conditions  favorable  for  establishing  a  large  telesco|ie,  should 
command  the  attention  of  any  one  upon  whom  may  rest  the  res|x>nsi- 
bility  of  locating  a  new  observatory.  It  is  manifestly  Important  that  a 
wefnl  examination  of  the  meteorological  conditions  of  any  proposed 
Bit:^  for  a  large  telescope  shouh}  l^e  made,  partici|larl^  witl^  reference 
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the  qaalUy  of  the  images  of  the  stars.  Tin's  can  be  done  mih  a  scia- 
tilloscoiK)  or  more  accurately  with  the  scintillometer,  tor  it  is  this  sein- 
tiliatioii  or  superposition  of  an  infinite  number  of  movable  images  that 
causes  the  unsatistieMStory  seeing  so  often  eucountered.  Herr  Exuer,  in 
studying  the  scintillation  at  Vienna,  has  not  found  a  single  night  on 
which  this  disagreeable  phenomenon  was  not  present. 

**The  Obseri'atory"  on  completing  its  tenth  volnmo  with  the  nnnilier 
for  December,  1897,  passed  from  the  hands  of  Messrs.  Maunder,  Down- 
ing and  Lewis  to  Messrs.  Turner  and  Common.  The  e^li tors'  address 
remains  Hyde  House,  Westcombe  Park,  Blackheath,  8.  Eitglaud. 

The  twefth  meeting  of  the  International  Astronomische  Qesellschaft 
was  held  at  Kiel  from  the  29th  to  the  dlst  of  August,  1887,  nnder  the 
presidency  of  Dr.  Auwers.  The  next  meeting  will  be  at  Brussels  in 
1889. 

A  new  society  for  encouraging  the  study  of  nature,  the  "  Oesellschsft 
Urania,"  has  been  established  at  Berlin  under  the  presidency  of  Pro- 
fessor Fdrster,  of  the  Berlin  observatory*.  Popular  lectures  are  piven 
ou  scientific  subjects,  and  a  very  well  written  popular  Journal,  "Hini' 
tnel  und  Erde,^  is  published,  especial  atteiitiou  being  paid  to  astrou* 
oiny. 

Anotlier  new  socioty,  the  "Soci<'t6  Aslronoiuiqne  do  France,"  fouiuled 
January  28,  18S7,  at  Paris,  by  M.  Flaniniarion,  has  met  with  reniaik- 
able  success.  Reports  are  published  in  the  "Observatory,"  and  iu 
"  L'Astrouomie,"  and  the  l^^oceedin^^s  appear  in  an  annual  bulletin. 

Among  recent  works  of  <;eneral  interest  to  astronomers  are  Professor 
Lan^jjley's  New  Astronomy,"  Yonn^'^s  '  Tt'xt  book  on  Astronomy,'^ 
Procti)r's  'H)ld  and  New  Astronomy,"  wliich  is  bein^^  published  in 
parts,  and  volume  T,  part  1,  of  lloiizciui  aud  Luucastcr's  admirable 
Bibliograpbie  g^u^rale  de  rastronuiuie." 

ASTRONOMICAL  BIBLfOORAPHT  FOB  I8B8. 

The  following  list  contains  the  titles  of  the  most  important  booksaod 
Jonrnal  articles  published  during  the  year  1888,  with  a  few  papers  of 
earlier  date,  that  hare  come  under  the  writer's  notice.  A  number  of 
titles  have  also  been  taken  from  reviews  or  catalognes  w*:ere  the  pub- 
lications themselves  have  not  been  accessible.  A  more  conipTete  bibliog- 
raphy for  the  year  1887  has  alreaily  been  published  in  the  Smithsonian 
Miscellaneous  Collections,  Ko.  664,  and  it  has  not  seeme<1  advisable  to 
extend  the  present  list  by  including  references  to  observations  of  comets 
and  asteroids,  or  the  titles  of  journals  or  other  annual  pnblicatioDS. 
The  prices  quoted  are  generally  from  Friedlftnder's  Natune  Novitates, 
in  German  marks'' (1  mark=100  pfennigesl  franc  25  centimess29 
cents,  nearly). 

In  the  references  to  periodicals  the  volume  and  ])age  are  simply  sep- 
arated by  a  colon;  thus:  *<Astron«  l^achr.,  118 : 369^"  indicates  voluiae 
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118^  pAge  (or  oolamo)  309.  Among  imprint  and  other  abbreviatiomi 
there  oooor: 

AlMtr.s  AbattMl.  Lfg.=  Liel4»rung.  p.=:page. 

Am.s:  AuMricMi.  ILsniArlu.  pLsplatei. 

IM   -  Band.  n.  d.=  no  date.  portr.ss  portnit. 

d.=  di«>,  <1<T,  del,  efco.         n.  p.=]io  plaoe  of  pablica- pt.=  part. 

ed.  =  iMlition.  tion.  r,=  rcalo. 

Ilft.slieft.  D.  F.=:  nene  Folge.  Rov.=  ruview. 

hivg.sssberaoagegeben.       n.  ■.anewacrie*.  «.3s  aeries. 

iLs  illastrated.  Not*s  noticet.  acssMienee,  Mientifie. 

j.,joiir.= journal.  obsrvB.sobaerv*tioiM.  Mip.sssappleiiieiift. 

k.  k.s  kaiserliAb  konliigoh.  Obny.s  Obaerratory.        v.,  voLss  volomo. 

Aberration. 

Battbrmanx  (H.)  Einige  Beriehtangen  moB  dem  Gebiete  der  Abemtion  qihI 
FortpflanzQngBgeaokwiBdigkeit  de«  Llohto.  Aatron.  MMhr.,  118:  M9. 

NvRiftx  (M.)  AUorratioQ  der  Fluterae.  IMI.  math.  Mtton.  Aoad.  Imp.  de  St* 
Ptfterab.,  6:  653<-<i67. 

▲berratioii  (CoDstant  of). 

Battrrmanx  (!T.)    Erwiderong  aof  das  Scbreiben  von  Uerrn  Folia.  Asteon. 

Nfichr.,       :  2"J7. 

C'oMSTocK  (G.  C.)     ExaiuiiiHtiuu  of  hoiue  errors  posHibly  afTecting  meaHureH  of 
distauco  made  witb  the  priom  apparatus  of  M.  Loe^y.   Astrou.  Jour.,  H :  17-21. 
FoLUB  (F.)  Sohrelbeii . . .  batr.  die  Abarrationsoonstanle.  Astroo.  Naobr.,  119 : 

Hau.  (A. )  [Valuo  of  the  constant  of  aberration  deduced  from  Wasblngton  prlOM 
vertical  obKi  rvations,  18«)'2-'«)7.  ]    Astron.  Jour. ,  !^ :  1-.%,  U-13. 

KOSTNEK  (F.)  N»Mio  Metho<h^  ziir  BeHtiinmnnj^  <lt^r  AI)f«rratioriHconHtaiit<\  iieU^t 
Untersuchungeu  Uber  die  Verauderlichkeit  der  i'ulliubo.       p.    4to.  ik^rliu, 

1888   -  (M.3) 

Bedb.*Brgeb.  A  k.  Slnnm.  m  BecL,  H«ll  t. 

Altazimutb. 

BcRUR  (W.)  Untenoehangen  nnd  Beobaabtongen  am  Altesimath  dar  Stiaaa* 
burger  Sternwarte.  Aatron.  Naobr.,  180:  1-30. 

American  Astronomical  Sooiety. 

Papbrs  ...  No.  3.  85  p.  dvo.  Brooklyn,  1888. 

Aateroid  11. 

LuTHBR  (K.)  BereobnoBg  dea  Flaaelan  11,  Fartbanopa.  Aatron.  Naehr.,  118: 
301-304. 

Aateroid  111. 

UoLvrscHBK  (J. )  Ueber  die  Bahn  des  Planalan  111,  Ata.  Theil  3.  31  p.  8vo. 
Wien,  1888. 

Asteroid  114. 

Anton  (F.)  SpadeHe  St5rangen  nnd  Epbemeriden  ...  38  p.  8to.  Wlen, 
1889  (M.  0.00) 

Asteroid  139. 

CoMSTocK  (O.  C.)  Historical  note  relative  to  tbe  name  of  tbe  planet  Joewa. 
Sid.  Mess.,  7:  214. 

Asteroid  154. 

A^oN  (F.)  Specielie  Stoningen  nnd  Epbemeriden  ...  38  p.  8vo.  Wien» 
^  .„^,p,.„,  •  (M.  U.60) 
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Aatofold  Iga. 

DOMNSR  (A.)  nahii  des  Planeten  183,  Istria.   Aotron.  Nachr.,  \  10 :  37-iO. 

LuTHBR(W.)  BahobwitiinmaQg  des  FlMotMi  183,  Istria.  Aatron.  Naohr.,  118: 

365. 

Atteroids. 

Brrberich  (A.)  VL-reiich  (lie  GoHammtnuiKw^  und  Anzahl  der  PlniiPtoiden  swi- 
eohon  Mars  iind  Jupiter  zii  ermitteln.    A.Htron.  Nachr.,  118: 

HOMCK  (W.  H.  S.)    Cuinpauion  asteroids.    Sid.  Mens.,  7:  '.VM. 

Pabkvubst  (H.  M.)  Photometrio  obnervakioDS  of  astofoida.  Aim.  Harv.  Coll. 
Obwy.,  18:         (v.  18,  pt.  3).   Jbo.  Boprint. 

pAiuiBNTiRR(Oeii.)  Distribution  doBpetitesplan^tMdaDsreapaoe.  11.  L'Astroa., 
7:  236-831. 

ArtmkUori887. 

LsuMANN  (P.)  ZnHarr.inenRtellilUK  der  Planeten-Eiitdookiingen  im  Jahro  1887. 
VrtUaohr.  d.  astnm.  G««olisoh.,  23:  8-1^ 


Nbwcomb  (8.)  Place  of  astronomy  among  the  scioncos.  Sid.  Mess.,  7:  14-'J0, 
65-73.  JhOf  tramtl.:  Ciel  et  Terre,  9:  145-157.  AUo,  trtuuL:  Rev.  d.  obsrio., 
3:  105,  120. 

Astronomy  (Biblio<;rAphy  of). 

WiNLOCK  (W.  C.)  Bibliography  of  astrouomy  for  the  year  18b7.  63  p.  bvo. 
WaabiugtOD,  1888. 

8iaith«Hi.  lOsoel.  ColL,  Wlk 

Astronomy  (Descriptive). 

Bbrmbixs(M.L.)  Astroooioy  note  book.  30  p.  8vo.  NewTork,18BB..(lf.S.50) 
EnifBRicii  (A.)  Uuser  niohtlicher  Stemenbimmol.  12  4-  74  p.  il.  8vo.  Bam- 

bene,   (M.  2) 

Gore  (J.  E.)  Planetary  and  Htollar  studios.  2<>1  p,  il.  12mo.  Loudon,  18*?8. 
Jrans  (H.  VV.  )    Hand-book  for  the  starw;  coiitainiii;^  rules  for  tindiiij^  tlie  u;iiiie» 

and  positions  of  all  the  stars  of  the  tiist  and  second  magnitudes.   4.  c-d.,  reviewed 

by  W.  R.  Martin.  4to.   3  maps.   London,  1888  (If.  5.30) 

Pboctor  (R.  A.)  Old  and  new  Astronomy.  PIb.1->7.  448  p.  4to.  London,  1888. 

In  twelve  partn.   Each  part  2$.  6d. 
QuEKETT  Club  Man  ipaeitd.)   My  telescope  and  some  objects  which  it  shovrs 

me.    84  p.    r2mo.    London,  1888  (M.  2.70) 

Skkviss  (G.  p.)    Astronomy  with  an  opera  ^lass  .  .  .    New  York,  1688..(M.7.dO) 

Aatrouomy  (History  of).    See,  also,  Asth<»n<).my  (Progress  of). 

Clkukk  (A.  M.)  Geschichto  der  Astiouomio  wtibreud  dcs  ueuuzehuten  Jahr- 
hnnderts  gemeiniasslich  dargestellt.   Antoriaierte  deutsche  Ausgabe  von  H. 

Maser.  15 +  540  p.  8vo.  Berlin,  1889  [1688]  (ItlO) 

Dbtauxb  (C.)  I/astronomie  dee  anolena  figyptiens.  11.  I/Astron.,  7: 339-317. 

Astiouomy  (Progress  of). 

Flamm ARiON  (C).  Lesprogrte  do  I'astronomie  pendant  I'annte  1887.  L'Astroo., 
7:  161-173. 

[Uarkness  (W.)]  Astronomical  progress  and  phenomena  [1887].  Appleto&'s 
Ann.  Cyel.,  27  (n.  s.,  12);  :i5-45. 

Klkix  (H.  J.)  Fortschritte  der  Astronomie.  Nr.  i:},  1887.  139  p.  12mo.  Leip- 
zig, 1888   (M.2) 

M^.Jramt  B«T.  d.  NatarwlMMMeh.,  Nr.  76. 

&APFORD  (T.  H.)  Development  of  astronomy  in  tho  United  States :  a  disoooiss 
read  Jnne  isss,  to  commemorate  the  fiftieth  anniversary  of  the  Hopkins 
Observatory  of  WiUiams  CoUe^  39  p.  9to,  WttUWMtOwn,  1888.  Akti 
0id.|fMA*t7;  430. 
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Astrouomy  (Spbericul  uiul  I'mciical). 

Caspahi  (E.)   Coura  triihtrouoniie  praiiquu  .  .  .    l*artio  1.    \2  -f  '^7  p.  il. 
8vo.  P«rl»,  18dW  (M.  7.80) 


Wsias  (IS.)  AnweisDDg  snr  BeoliMlitoDg  allgamefner  PbiaomeM  mm  Himinel 

mil  fi*eietn  Augo  oiler  mittelHt  soldMr  loatraiuoiitc  wie  sia  dom  BsiModen  sor 
Vcrfiip^iiuK  Ktoheii.   In:  AuleitttOf  sa  wiaaanaob.  B«ob.  anf  Beiaen . .  •  von  Q. 

Neumayi  r.  I  :  359-40*^ 

Berlin  Observatory. 

Marcuse(A.)    UnterHUchuug  dur  grotiiieu  Scbraubo  am  Bamberg'twLou  Mikro- 
meteropparat . . .  Astion.  Nacbr.,  119:  S47. 

Calendar. 

Akmkun  (O.)  [Pn;)et  do  la]  rtffome  dn  oalendrier.  L'Aatnm.,  7 ;  317. 

 .   La  i^fortne  dn  eal«ndrier*  Ciel  et-  Terre,  9 :  318-32d. 

Raab  (D.  L.)    Univer8Hlka1eDd*^r  fUr  die  jiiliaiiisclic,  gregorlaniscbcJUdiscbe, 
jUdisch-juIiaiiiscbe  and  jUdtaob-grngoriaoiacbe  Zttitrecbaaog.  8 +  649  p.  4to. 

BiidapoHt,  1887, 

Carleton  College  Observatory. 

IDeschiption'  of  (lie  buiiaiii|{  aud  iustruraonts.]  Sid.  Me^M.,  7:  32l-^)S&. 

Chzifltiauia  Observatory. 

GxKLMC YOBN  ( H . )  CbrittUuiia  Obterratoriuius  Polboide  bestemt  ved  ObMrva- 
tioner  i  f3rito  Yertioal.  60  p.  8vo.  Cbristiaoia,  1888  (11.1.30) 

dttonology. 

Mahlkr  (E.)  Cbronologiscbo  Vcrgleichung8kabelton,]ie1ift  einar  Anlaitiuig  aa 
den  GrondaOgau  der  Cbronologie.  1.  Heft.  WieUi  1888. 

Cbronomaters. 

HiLFiKKu  (J.)   Kintlims  den  Luf tdrnokes  aaf  deo  Gang  von  Marineobronometeni. 
ABtroo.  Nocbr.,  12U:  109. 

Clocks. 

CoRNU  (A.)  Sur  uue  ubjoctiuii  fuite  t\  I'emploi  d'amortisMeurn  61t)otro-magD^tiqaee 

dane  lei  appateilsde  syiiobronisatioa.  Cotnpt.  Rend.,  106:  96-3t. 
 .   Rtfglage  da  eonrant  ^leefcriqne  doonant  h  rowuUation  qraohvonute  una 

amplitude  d6termin6e.    il.    Couipt.  Rund.,  106:  96-100. 

■.  Ri'jilugft  d«<  ramortissonuMit  ft  dc  la  pbase  d'une  uscillntiou  syucbronis^e 
r^duinant  an  luiDimuui  Tiuflueuce  des  actious  pertuibatrices.  Coiupt.  Read., 
106:  1206-1*213. 

BurrORGKa  (— .)  Sor  nn  point  de  Phistoire  du  pendnle.  Coinpt.  Rend.,  106: 
1657-1060. 

DoBBBCK  (W.)  Rate  of  tbe  Hong-Kong  standard  olook.  Astfoa.  Naebr.,  120: 
163. 

FOkster  (W.)   Untersncbnngen  ttber  Pendel-Ubren.  la  kia:  Studien  car  Ab. 

tromi'trio,  115-ir>0. 

Gkrlaxi)  (H.)  Dio  ErliiidmiK  der  I'cndidubr.  Ztsclir.  f.  Iimtriiikiul.,  m:  77-83. 
Kkklkk  (.1.  E.)    ExperiiiieuU  witb  electrical  coutact  apparatus  fur  astronomical 

elocks.  Sid.  Mesa.,  7:  9-14. 
WoLV  (C.)  Remarqaes  snr  la  derni^ie  note  de  M.  Cocnn  relative  k  la  tynohiOBi* 

satTon  di\s  potidtilfs.    Conipt.  Keud.,  100:  31,  9:?. 
ZwiNk  (M.)    IVud«WnbnMi  iiu  luft<li(  bt  ver8cblo.s«4eucu  Raurno  mit  besonderer 
Anwoudmi^  auf  dio  beziiglicbeu  Eiuricbtuuguu  der  lierliiior  Steruwarte.    32 p. 


4to.    Kiel,  iJiSd  (M.  1.80) 

Ooae  (Astrouomicnl). 

Annoukcbubkt  as  to  tbe  new  Scionco  Observer  code.  Astron.  Jour.,  8:  102. 
[Chandlbr  (S.  C),  Jr.,  and  Ritohib  (J.),  Jr.]  Seieuoo  observer  code.  [400]  -f 

17 -I- p.  4to.   Boston,  1688  (|6.00) 

BosUw  SolsntUlo  Soo.  Occasionsl  paUos..  No.  1. 
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Code  (Astrouoiuical)— Coulinoed. 

KbOgkr  ( a.  )  Augulogenbeiten  der  Centntlstelle  ftlr  Mtronomisohe  Triegnunma. 
Astron.  Naohr.,  119:  17-82. 

—  [Namber  of  rabaoriben  to  MtEonomloal  tetogtMM.]  Month.  Not,  48:  868. 
RircHtK  (J.)  Annooncement  with  nferenoe  to  the  aotronomioal  code.  Asktoo. 
Jour.,  7:  189. 

Golnte  ObMTvatoiy. 

UBAOB8  (P.)    Motioe  sat  robterratoiitt  do  Cointo.    14  p.  8vo.  Li^go, 

1888  (11.0.80) 

J^pr.  /ron} :  H6m.  Soo.  d.  a«.t 

Crollimators. 

Couxu  (A.)  Sur  I'einploi  du  collimatenr  ik  riSllexion  do  Fizeau  comme  mire  loin- 
taiue.   Compt.  Read.,  107 :  70^-713. 

Crolored  stars. 

FliANKs  (W,  S.)  Introduction  to  a  cataloging  of  tlio  ineau  colors  of  75c*  Htan; 
with  appendix  containing  the  colors  of  21i  soutborn  stars.  Month.  Mot.,  48: 
965-487. 

RchrOdbr  (H.  C.)  Chamben'  noues  yeraeichniaB  yon  loten  Stamen.  Slxin^ 
8J :  SS3, 856,279 ;  21 :  7, 83,78, 108, 127. 


Bbrbbrich  (A.)  Helligkeit  dee  Eneke^aehen  Oometon.    Aetron.  Meohr.,  119. 

49-66.  8iriu8,  21:  151. 

SiiKKMAN  (O.  T.)  A  Study  in  the  elementa  of  Encke's  eomet.  Aetrou.  Joor., 

til  99. 

Comet  Tempel. 

Gautieu  (K.)   Ctudo  con8acr<5e  spdcialement  aux apparitions  do  1&73  vt  do  le579. 
4  -f  1 10  p.    4 to.   Geu6ve.  Id88  (M.  4.50) 

« 

Comet  Winnecke. 

VON  Hakkdtl  (E.)   Balm  des  periodiwrlieu  Conicton  Winnecke  in  den  Jabwn 
185t^l88f),  uebst  oiuer  neuen  liestiuiuiung  der  Jupiternjaaoe.  Anselg.  Wien. 

Akad.,  18S8,  Nr.  18  0^ 

Comet  1666. 

Ltkw  (W.  T.)  CAooonnt  of  the  eomet  in  Febraniy,  1666,  by  Bobert  Knos.] 
Obsry.,  11 :  375. 
Comet  l€8Cli 

Lyhm  (W.  T.)  Pint  diaeovety  of  the  gie«t  eomet  of  I6ti0.  Obary.,  11 :  437. 
Comet  1833. 

SciirLHOK  (T..)  Orbitea  dea  deux  com&tea  de  1833  et  1863.   Bull,  asirou.,  5: 

248,  4^(^ 
Comet  1862  II. 

Ckki  lli  (V.)  Suir  orbito  dcUa  cometa  del  Luglio  1862.  Aatron.  Neohr.,  118: 
Comet  1863  III. 

Ericsson  (O. )  Definitive  Bahnelemente  dee Cometen  1863  IIL  Aetiou.  Nacbr., 

118  :  353-360  

Comet  1873PL 

SCHULHOF  (L.)   l^lc^nnMitH  et  <^ph6m6rido  d<>  la  coui^te  1873  II  (Tempel).  Bali, 
aation.,  5  :  425.   AUo :  Aatrou.  Na^hr.,  120;  173. 

Comet  1879  IV.   

Mii.M»SF.VICU  (E.)   Orbita  della  cometa  1879  IV.    Mom.  Soo.  spetftnep.  itaL, 

17:  55. 
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Comet  1882  U 

KRi  r  r/.  (U.)    rntennchnngtiii  Uber  dM  CoinetriiHyNteui  1^43  1, 1H80  I  nnd  1882 
II.    1 .  1 1  u  1 1 .    1     groaao  Seiitomber  conioi  1882 II.   110  p.  4to.   Kiel,  1888. 

I'uia  .1  sii  tiwrt.  inKieL 

• 

Comet  1885  III 

Gami'Iiell  (W.  W.)    Doiiuitivo  UotvriutDation  of  tho  orbit  of  comet  1885  III. 
Astron.  Nachr.,  120:  4U-58. 

Comet  1887  IV. 

MuM.KU  (F.)    Dcliuitivo  dotcruitDatioa  of  tho  orbit  of  couiet  1887  IV.  AHtrou. 
Jour.,  8:  44-4)6,71. 
Comet  seeker. 

HiLi.  (G.  A.)  C  AltaslmathmoantiDfi  of  Ofiaeb  reflector.]  il.  8iil.  Mess.,  7 :  911. 
Comets. 

Backhousk  (T.  W.)    Naked -eyo  coiuets.    Obsry.,  11:  3I'». 

BBRBBRicacA.)   [Method »nd desirability  ofphotoinetricobMrvationaofooniete.] 

Aetron.  Nacbr.,  119:  66. 
FaTB(EI.)    Hypothesc  do  La^^raiigo  Hur  rui  igiuu  des  comMe  set  des  atfcolitbet. 

Compt.  Ui;iul.,  lOG:  170:t-n(H.    Also:  Ciel  i'l  Terri'.  0:  237-243. 
Hai.i.  (  A.)    Probloiu  of  iili'^miu'iit.    A.slroii.  .lour.,    :  W'A. 

HuLKisciiKK  (J.)    Richtuiigeii  der  gro88uii  Axeu  dur  Comcteububuuu.  Abair.: 

Aiitron.  Nachr.,  120:  137. 
Ki ABB  (  H.  J. )  fiqoations  servant  &  determiner  les  foriues  des  qaenes  oomtftalree. 

Aatron.  Naelir.,  119:  969-378;  120:  107. 
MOXCX  (W.  H.  S.)    Coinctary  Ktatistics.    Obsry.,  11:  432. 

  Dissipalioii  of  coiurts.    Sid.  Me.ss.,  7  :  'j:?'.). 

Tkubutt  (.1.)   Couict  uouicuclature.   Obury.,  11 :  4.3G. 

Comets  and  meteors. 

KiuK  WOOD  ( D. )   IlcUtion  of  short-period  comets  to  the  zouo  of  asteroids.  8id. 

Mess.,  7  :  177-ltil. 
Comets  of  1887. 

KuKt  Tz  (H.)    Ziisamiiunstflliinj;  der  (Jonictcii-Erscheiuuugtiu  des  Jahres  1887. 

Vrtljscbr.  d.  ustron.  (jiestrllHch.,  ti3  :  13-20. 
Wilson  (H.  C.  )  [  Accoitnt  of  the  comets  of  1887,  vrith  elements  and  references  to 

observations.]  Sid.  Mess.,  7 :  153-160.  AhOj  Reprint. 

Comets  (Orbits  of).« 

LoiiNSTKiN  (T.)    Kriiiittoltiug  der  geocentrischen  Distansen  eines  Cometen. 
At»trou.  Nacbr.,  IIU :  99-lUG. 
Constellations. 

Ploix  (C\  ^    [  L6gendu8  de]  la  graado  ourse.   Ciel  et  Terre,  9 :  25-37, 

Corona  (Sol.ir ». 

Nkue  llypothtj.so  iihir  die  Natur  der  .Sonnen-Korona.    Siriu.s,  21 :  1. 
Wkslky  (W.  H.)   Corona  of  18?<6.    il.    Obsry.,  11  :  :V57-360. 

Cosmogony.   Stc,  aUo,  Nhuul^;  Nebulau  HYrorjiKSis;  Mktkokites. 

JAN88BN  (J.)  h*Ago  dcs  ^toilos.  Ciel  et  Terre,  9  :  449, 465.    Al$o:  L'Astron., 
7 :  19,  SO.   Al90,  transl :  Sirins,  21 :  49-57. 

Dearbom  Obaenratory. 

HOUOB  (0.  W.)    [ Removal  to  iien-  site. ]   AHtron.  Nacbr.,  119 :  207. 

JoUNBON  ( 11 .  A  J   r  Adil  re.ss  at  t  he  1  ,iy  i    of  the  comer-stone  of  tbe  new  bttil<Mng, 

Junet34,  l^-^-^.]    8i»l.  Mess.,  7:  .•JKl-lirC). 
Tkxnant  (J.  F.)   [Puuiuuii  and  coubtuuts  fur  iho  uuw  observatory.}  Mouth. 
Not.,  49 :  95. 
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Chosslky  (E.)  Description  of  a  new  obaervfttory  for  a  3-foot  leflector.  1  pU 
Mouth.  Not.,  48:  35&-3a9. 
Double  stars. 

Buit.'iiiAM  (8.  W.)  Mew  double  stara  diaoovorod  at  tbe  Lick  Observatory.  Astion. 
Jour.,  b :  141. 

Clkuke  (A.  M.)    Historical  and  descriptive  lUt  of  bome  double  slurs  suspected  to 
vaty  ill  ligbt.  Natnre,  39:  5S-68. 

Variable  double  etars.  Obary.,  11 :  Idd. 
Flammaiuun  (C.)   Nouveauzfiyst^uiesstellaires.  L*Astron.,  7:  66. 

MoNCK  (W.  H.  S.)    lhi<;htnc.ss  aud  d<ni8i!y  of  Liimry  stars.  Oiisry.y  11:  341. 

  Diatauces  of  (luublu  Hturs.    Sid.  Mess.,  7 : 

IScuiAPARKLi.1  (G.  V.)   Ossurvazioui  suUe  stclle  dopji'o    &>rio  1    . .  1875-1865, 
66+144  p.   410.   Milauo,  1888  (M.  7) 

Earth. 

Bi80aoFF(J.)  NeueBesiehnngen  auf  dem  Geoid.  Astron.  Kaebr.,  119:  177-161. 
BoMMKY  (T.  O.)  Foundation-stones  of  the  earth's  crust.  Nature,  30:  89-94. 
Callakdkkau  (O.)   Bemarquos  rar  la  thterie  de  la  figure  do  la  teive.  BiilL 

Astron.,  r>:  47:?-1-^0. 

Uaywooo  (J.)   The  earth  aud  its  chief  uiotiouB,aud  the  taugeut  iiuk-x.    28  p. 

Umo.    Dayton,  1888  ^M.  0.80) 

Hklmkkt  (F.  R.)   liittboilting  Uber  eiue  beab6icbtigto  Cooperatiou  uiehrenr 

dentscher  Btemwarten  in  Bezug  anf  die  Untersnchung  kleiner  BeweKungea 

derErdaxe.  Aation.  Nachr.,  190:  9^930. 
HiLL(G.W.)  luterior  constitntion  of  the  earth  as  respeete  density.  Ann.liatb. 

4:  ll>-29.    Also,  Ropiiut. 
h&VY  (M.)  Th^urie  de  la  iigure  do  la  terre.  Compt.  Reud.,  106: 11^0-1270, 1314- 
^        1380,  1:175-1381. 

PoiNCAui  (H.)  8ur  la  6gure  de  la  terre.  Compt.  Reud.,  107:  07-71. 

Bioc6  (A.)  Immagine  del  sole  riflessa  nel  mare  prova  della  rotondttA  della  temk 

il.  Mem.  8oe.  spettrsop.  ital.,  17  :  903-990. 

SolipM  cf  Slisloa. 

Pbtbbb  (C.  F.  W.  )  Sonnenflnstemiss  dee  Thalea.  Aatnm.  Nachr.,  190 :  931. 

Bclipse  of  tlM  Moon,  1888,  Jan.  28. 

BOddickek  (O.)    Veriiadcrntigeu  der  Wiirmestrahliing  dcH  MuniloH  wlilirend  der 
tutaluu  Mondfinstt miss  1888,  Jau.  28.    1  pi.   Astrou.  Nacbr.,  llti:  310.  See, 

aho :  Nature,  37  :  HI  -.  • 

BoUpse  of  the  Sun,  1886,  Aug.  28-29. 

TuuNKit  (H.  H.)   Report  of  I  be  observations  .  .  .  made  at  GreuTille,  in  the  Island 
of  Grenada.  2  pi.   Mem.  See.  spettrscp.  ital.,  17:  4G. 

BoUpae  of  the  Sun,  1887,  Aug.  18. 

HARKMiEas  (W.)  CR^ni^  of  observations.]  Sid.  Mess.,  7:  1-8. 

NiKSTKN  (L.)   L'6clip8e  tot^le  de  suleil  dn  10  aoftt  1887,  observ^e  4  Jn^^wetSi 

RuH-sif.    *il  p.    I'inio.    Hruxeiles,  H***^. 

Jiepr./roiii  :  Ann.  do  l  obs.  roy.  do  Bruxclluj*.  18JS9. 
Todd  (D.  P.)    Pieltiuiuary  report  .  .  .  1(>  p.  Hvo.    Auibcrst,  1888. 
Upton  (W.)  aud  Rotcu  (A.  L.)   Meteorological  obaervations  ...  95  p.  Sro. 

Ann  Arbor,  1888. 

Jtepr.from  ■  Am.  McteoroL  J.,  1888. 
VOGKL  (H.  C.)   [lust ructions  for  observing  tho  eclipse.  1  VrtlJscbr.  d.  astnm. 

Gesellsch.,  '23:  130-13;.. 

Bclipse  of  the  Sun,  1889.  Jan.  1. 

Holdk:;  (E.  S.)    Sngj^eatious  for  ob.s«'rviii«;  tli»i  total  eclipse  of  the  8uo  ou  Jso. 
I,  18*^.   21  p.,  1  uiap,    8vu.    Saeruuiruto,  i^KS. 
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BoUpaeof  the  Son,  1889,  Jan.  1— Continued. 

  [Prubableuiet(*oro]o^icalc<Mi(litioiiHat  that  titim.  ]  Month.  Not.,  4^:  :W2-'.W7. 

Todd  (I).  P.)    luHtructiuu.s  for  oliscrviug  tUe  total  eclipee  of  lUe  Suu,  1^"*^,  J^iu. 
1.    il.    IGp.   8vo.   ADibeittt,  Ittdd  (M.  1/iO) 

BoUpsea. 

F1.AMMAR10N  (C.)   £clip(ies  [do  HolcilJ  du  19*  aldele  visiblea  en  Franco  ou  aux 

enviroDi.  L'Astrmi.»  7:  900-311. 
Giimi.  (F.  K.)  FinateniiM  Canon  IQr  daa  UokefaneboDgagebiet  der  vumiacben 

Cbronologio.    1)6  p.    8vo.    Hcrlin  Akad.,  18^7  (M.  1.50) 

•  I.YNX(\V.  T.)    Eurlicst  n-c.nl.Ml  r.  lipsr.    Obsry.,  11  :  H»7. 
Majilkk(E.)    Astrouomische  rutirHiuhiin;;»Mi  iiiM  i  ilic  anf^ehlicbe  Finst«'rniss 
untor  Tbakelatb  II.  von  Aogyptvu.    14  p.    4lo.    Wiun,  I6drj  (M.  U.8U) 

Bdipaea  of  the  moon. 

Bkuns  (H.)  HelioDieterttiessuDgou  b«i  MoadfiuMtcruiiiacu.  Astron.  Nacbr.,  110: 
883. 

JoHxaoM  (8.  J.)  Earlieat  recorded  Innar  eolipee.  Obary.,  11 :  340. ' 
Lyxn  (W.  T.)  Earlieat  meorded  lanar  eelipee.  Obary.,  11 :  378. 

Edinburgh  Obaervatory. 

Smyth  (C.  Piazzi).    Ht'|n)rt  on  the  Royal  Observatory,  K«linl»nr<ili,  fur  :U)  Jane, 
1^^-^,  anti  tbo  KdioburgU  equatorial  iu  1887.    16  p.    4to.    iu,  p.,  1888.] 
Blectric  light 

BuuNS  (II.)    [Eluctric  illumination  of  the  Leipzig  bcliometer.]    Vrtljschr.  d- 

aatrou.  Geeelliicb.,  23:  109. 
SnTTA  (E.  J.)  Simple  eleotrio  light  for  the  telescope,  il.  Obary.,  11 :  360. 

Bnselmaim  (Friedrioh  Wilbelm  BodolO.  [1041-1888.] 

Bbux8(H.)  Todea-Anaeige.  Aatron.  Nachr.,  119:  47. 

PvTBR  (B.)  Mekrolog.  YrtUaebr.  d.  aatroo.  GemllBch.,  83 :  153-167. 
Bqnntoxlal  ooud& 

LoKWY  (M.)  and  Puiseux  (P.)  Th6orio  nonvelle  do  roqnatorial  coud<' et  des 
dqiiatorianx  en  g/>ii<^ral.  ( Kxposi' <1<'  renncmblo  des  m^thodcvH  pornn'ttant  do 
rectifier  ot  d'orieuter  cca  int*truuu'ut8.)  Compt.  Rend.,  lOG  :  704-711,  793-800, 
891-89H,  970-976,  1199-1206,  13-20-1326,  148:J-1489. 

Equatoriala.    .SV^,  aUo,  TKLK6CorK8. 

F8iimR  ( W. )  UnteraacbDngen  Hber  das  Franubofbr'acbe  Aequatoriai.    In  hit : 

Studien  snr  Aatrometrie,  100-206. 
Qbubb  (H.)   New  arran};eiuent  of  electrical  control  for  driving  docks  of  eqaa- 

torials.    Month.  Not.,  49:  :i;V2-:C.<;. 
Ranyard  (A.  CM    Simple  method  of  apjilyiu^  electrical  control  to  tbo  driving 
clock  of  an  equatorial,    il.    Mouth.  Not.,  48 :  3:)6. 

Budozus. 

Lynn  (W.  T.)  Narrieu  and  tbe  observations  of  Endoxu.suf  Cnidun.  Obsry.,  11 : 
900. 

BaU8CUINOBR(J.)  BiegiingTonMeridiaofemrohren.  10  p.,  1  pi.  4to.  MQnoben, 

1000  (M.  2) 

8trbhl(K.)  Beagang  im  Femrobr.  8irins,Sl:  138-138. 
OalUeo. 

Lynx  ( \V.  T. )   Galileo  Galilei  and  bis  condemnation.  Obsry.,  11 ;  314>317. 

Qtoographical  positioiiB. 

Stadtiiage.n  (II.)  Beilriige  ziir  I'littTHnchun^j  dea  Geuaiiiy;keitHgrados  iistrono- 
niiHobcr  B"reohiiun^eu  niit  Anwt^ndiing  auf  eiuo  iu  der  g«  ();;riiphisclieii  Ort.slje- 

Btimmuni;  hiiiitii^  voikommundo  Aufgabe.    H4  p.    H.    Berlin,  IfiSS  (M.S.) 

TiRTJBN  (F.)  GeugraphiHcho  OrtsbeHtiniuiuug.  In:  Aulcitnug  zu  wiHseusch 
Beob.  anf.  Reiaen  .  . .  von  O.  Keumaycr,  1 :  1-40. 
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Gfavitation. 

CAJ.LAKDBKAU  (O. )  l^nergio  ]»ofteiitiell6  Ae  U  gravitotion  d'nno  plan^te.  Compt 

Rend.,  107 :  r.r.5. 

Hall  ( A. )   iho  oxtonsion  of  the  law  of  giavitatiou  to  stellar  syttemt.  Aatna. 

Juiii..  H:  65-U8. 

Greenwich  Observatory. 

AsTitoNoMicAL  aiiil  niaguoUcal  aodiBOteorological  obiiervatiotu . . .  18dU  [1027-f  ] 

p.  4  to.  Loiultui, 

Harvard  College  Observatory. 

Annai^  .  .  .  vol.  I'A,  pt.  2.    Zone  obM^rvntions  made  with  the  traiiMt  wedge 

photometer  .  .  .  Mi)  p.    Ito.    Cauibridj;*',  IHS?^. 
Annals  .  .  .  vol.  Iti,  pt.  3.    Photometric  olxiorvutionti  of  luiteroido.   44  p.  4(o. 

Cambridge^  Itidd. 

DiuPKR  (Heury)  memorial.  Second  aonnal  report  of  the  photographic  stody  of 
Btallarspeotra  . . .  [by]  E.  C.  Piokering.  8  p.  8  pi.  4to.  Cambridge,  lfaM.» 

Report  ( 4^1  anini  i]  )  of  the  director  . . .  E.  C.  Pickering  . . .  Deo.  Id,  1^88. 

11  p.    8vo.    Cauil»ri»i;;r,  IriH?-'. 

Boozeau  (.lean  Charles  ).    ^'^-'^-I'^^'^  l 

L[anca8Tei:1  (A.)    Notes  biographiqiics.    Ciel  et  Terrc,  0,  313,  361,  3e5>,  409, 
457,  4bl. 

See,  oIm.  iMtf.  84»^.  A<m;  Obtry..  11:  318-390. 

Instnimeiita  (Aatronomical).  See,  «!•»,  Altaximuth;  Equatobials;  LbtuS,  etc. 
Brashbar  <J.  a.)  Standard  dimensions  tu  aatronomieal  and  physieal  fnslva- 
ments.  Proc.  Am.  Assn.  Adv.  Sc.,  36:  61.  AltOf  Sid.  Mess.,  7:  77. 
Jena  Observatory. 

Wink  lkk  ( W. )  Verlegang seiner  Pri vatsternwarte  nach  Jena . . .  Astron.  Naohr., 

118:  205. 

Journals  f .Astronomical ). 

lIi.M.MKL  uuil  llnlr.    Illustiirtc  natiirwissonsi  haftlich*'  Mouatsclirift.    Hrag.  vod 
dur  GcKullttcbaft  Uruiiia.    lieilachMir ;  M.  Wilhclui  M«'yer. 

1.  J^tgang,  Heft  1.  October.  1888.  Prds  TterteUSIirHcli.  U.  3.30;  einaelne  Helle..(lLS| 

Japiter. 

DSNNING  ( W.  F.)  Rotation  of  Jnpiter.   Obsry.,  11 :  SS» 
 .  Hot  iun  of  the  red  spot  on  Japiter.   Obsry.,  Hi  406. 

Lynn  (W.  T.)    Rotation  of  Jnpiter.    Obsry.,  11 : 

SciiL LI /  Stkiniikil  (C.  a.)  [Worth fiir deu  lialbmMserdes Piaueten.]  Astroo. 

Nachr.,  ll'.h  l-,n)-138. 

Jupiter  (Satellites  of). 

Axnui':  (C.  )    ].i<;ain(M)t  luuiiueux  des  passages  et  occoltatious  des  satellite*. 

Coinpt.  Kend.,  1U7  :  'JU.. 
— — .    Ligament  luminou.x  du.s  paHsages  et  occnltatiou8  dcM  satellites  do  Japiter. 

Moyen  de  T^viter.   Compt.  Bend.,  107:  615. 

Kepler's  problem. 

Sbydlku  (A.;    Zur  Losntig  des  KeplcrVben  Problems.  Astron.  Naehr.,  116: 
261-371. 

Sew  Obeervatory. 

Rbport  of  tlio  K« w  committee  for  the  year  ending  October  31, 1888.  S8  p.  8ro. 
London,  18H8. 

Levela. 

Mtuus  (F.)  Storungen  der  Libellen.  Ztschr.  f.  Instrmlcnd.,  8:  867-883,  49& 
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Itick  Observatory. 

[DietiCRtPTioN  of  baiUlingH  and  inatraoieiito.]  11.  Eogineeriog,  46:  1,  81,  149, 
151,396. 

[IIISTOIRE  tie]  Tobservatoirc  Lick.    il.    Ciel  ot  Terre,  1) :  U):>-112. 

UoiJ>KN  (E.  S.)  [Descriittion  of]  tlui  Lick  Observatory,    il.   Sid.  Maw.,7:  49-65. 

 .    [First  iistroiiomit  al  obHurvjitioiis,  olc]    K;itiin',      :  '.\:>'>. 

 .    [Formal  transfer  to  the  Uuiver»ity  of  Califoruiu.j    Astrou.  Jour.,  ti:  43. 

-i^.  Hand-book  of  the  Lick  Olwervatory  of  the  Univenity  of  Califomta.  136 

p.  IBP,  il.  San  Fraaoiaco,  1888. 
NKUK8  Spektroikop  dee  Liok-OlMiervatorinnie  nnd  die  pholographische  Beobaoh- 

tang  der  Sterneuapektren.  Bixiun,  31 :  S30. 

laght. 

Bkll  (L.)   Absoluto  waTe-length  of  light.  Aui.  J.  Sc.,  135:  265-282, 348-368. 
Longitude.    See,  aho,  (JkoguaPHICal  positions. 

Caspaki  (— ■)  Forinulo  poar  lo  calcul  dca  lougitudt>:»  par  lea  cbrououidlres. 
Conipt.  Keud.,  107;  78. 

Zinnar  theory. 

Adams  (J.  G.)  Remarka  on  Airy's  unmerical  lunar  theory.  Month.  Not.,  48: 
31»-38i. 

AiBT  (Q.  B.)  The  namerieal  lanar  theoiy.  Month.  Hot,  48:  !Ki3;  49 : 8. 
Franz  (J.)  Nene  Bercchnung  von  H.-irtwirr's  Reobaohtnngen  der  pbysischen 

Libration  de.s  Moiub-.s.    H  p.    4(0.    Berlin,  l*^-^7  (M.  0.30) 

HauZKu(P.)  Apsidenbf\vi';;uuj;  iltT  Mondhalin.  Ast  roii.  N.u-br.,  IIH  :  '2T.V280. 
Oppolzku  (T.;  and  Schuam  (R.)    Eutwurf  eiuer  Moudiheoriu  gelioruudo  Eut- 

wloklnng der  Difforentialqootienten  ...   188  p.  4to.  Wien.  1888  ....(M.  10) 
MKgif.frvmi  Deakiehr.  4.  k.  Akad.  d.  Wimensch.  Uath.  naturtr.  CI.  Wloa.  54 :  !H»-244. 
TissBRAXD  (F.)  Snr  nn  point  de  la  thtorie  do  la  Inne.  Compt.  Bend.,  106: 

788-793. 

Lyons  Observatory. 

Ani>u1^:  fC.)  Travanx  do  l'observatoir»>  ilr  Lyon.  Partin  L  Inlliu  iiro  d«!  I'alti- 
tudo  siir  la  luarcho  diiirne  du  baromeiro.    153  p.,  5  pi.    4to.    Lyoii,  I8cf8. 

McCormick  Observatory. 

Rbport  . . .  fior  the  year  ending  Jane  1, 1888.  3  p.  8vo.  [u.  i*.,  n.  d.] 

Iffadns  OtMerratoiy. 

RB8ULT8  of  ohsenrations  of  the  fii^  stars  made  with  the  meridian  olrcle  at . . . 
Madras  in  the  years  I8r>2,  1863,  and  1864,  under  the  direction  of  N.  B.  Pogson. 
47+311  p.    4to.    Madras,  is?i7. 

 .  Same.   1865,  1866,  1867.  ^^'m  p.  4  to.   Madras,  1888. 

Mara. 

EuKLAKCNO  diT  Kauiile.    8iriu8,  21:  'i27-230. 

Fayk  (II.)    [LcM  caiiaux  el  la  r<Sgiou  Libya.]   Comp.  Kend.,  100:  1718. 
FiZBAU  (H.  L.)  Les  eananx  . . .  Compt.  Rend.,  106:  1759-1762. 
F[lammarion]  (C.)  In<mdattous  de  la  plan^to  Mars:  variations  observe  dans 

les  eananx,  les  lac^  ct  les  men.    il.    L'A^tron,  7:  841-253. 

 .   Nonvfdles  observations  .nnr  la  plan^te  Mars:  SOS  neiges,  ses  eanx  et  ees 

cliiiiats.    il.    L'Astron.  7:  i-^l -^'.M. 
— — .    Uu  dernier  luot  Bur  la  planete  Mar8.    il.    L'Astron.,  7:  412-422. 

.  Fleuves  de  la  plauiste  Mars.   il.   L'Astron.,  7  :  457-462. 
— .  Les  neiges,  les  glaces  et  les  eaux  de  la  planftte  Mara.  Compt.  Rend.,  107: 

19-88. 

Hall  (A.)   Appearance  of  Mars,  June,  188''.    Astron.  Jonr.,  8:  79. 

Hoij>KV  (E.  S.)    Pby.Hical  observations  of  Mars  during  tho  opposition  of  1888,  at 

the  Liek  Observatory.    A.stroji.  Jonr.,  H:  1>7. 
Maundku(E.  W.)   Canals  ou  Mars.    Olisry.,  11:  345-348. 
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Mars— Continued. 

NiKSTHN  (L.)  8ur  TaHpect  pliyHique  tlu  I;i  pluu^to  MaHy  poodant  roppomlitMi da 

Ifr'K-i.    I'J  |».    1         ^'v<).    Brnx«'ll('s,  IhSfj. 
liuil.  tic  I'Acatl.  roy.  du  liolg.,  3      vol.  16,  No.  7. 

PxRKOTiN  (J.)  Canaux  de  Man.  Nouveanz  cbaogemonte  obMrvdsimr  cette 

plauMe.  il.   I/Astrou.,  7:  213. 
— .  NoQvelles  observations  Hill  la  plao^te  Macs.   il.  L'Astron.,  7  :  966-370. 

^— ,   Observation  iles  cauaiix  do  Mars.    Compt.  Rciul.,  106:  1393. 

 .    [Croqui.s  do  Mars.]    C«mpt.  lleiul.,  107  :  1G1,4%. 

PiCKEKlNG  (W.  II.)    IMiysical  a-sptu-t  of  tlu;  jilanct  Marw.    Scieuco,  12:  82. 
Pboctok  (R.  a.)    Noto  on  [tbo  cauuls  ol]  Mars.    Montb.  Not.,4ti:  307. 
Tbmby  (F.)  [DoBsina  de]  la  plan^te  Mara.  il.  L'Antron.,  7 :  3i24. 
^— .  Lee  oanaox  de  Man,  lear  g^niinatiou  et  lea  obBervatious  do  1688.  iL 

Ciel  et  Tcrre,  1) :  271-286,  28l)-:W2. 
— Prciiiidres  observations  de  Mars  et  de  Satnrno  faites  h  I'observatoiro  Lick 

...  en  1888,  et  rCponsoH  a  (jii('l(|ti»'s  <>l>Jri  ti<>!H.    Ciel  et  Terre,  9:  370-380. 
— — .    Etude  de  la  jdaiiete  Mars.    Coinpt.  lieiid  ,  llMJ:  147U. 

— .   [V6rificutiou  des  cartes  do  SchiaparcUi.]   Obsry.,  11 :  S98. 
WisuoBNUS  (W.  F.)  Anwendnng  von  MikroinetermeaMingen  bei  pbyBiteboB  Bo- 

obaebtungen  dee  Man.  il.  Astron.  Naebr.,  190:  841-850. 

Man  (Satellites  of). 

Dubois  ( E.  )  [Poat-dtre  petites  plan^tes  deveunes  les  satellites.  J  Compt.  Rend., 

107:  439. 

PoiNC'AU^:  (H.)  £L'bypotk5se  qu'ils  sont  de  petites  plaa^tes.]  Compt.  Rend., 

107:  81K). 

Maury  (Mattliew  Fontaine)  [ISOG-T^]. 

CoKBiN  (Diana  F.  M.)   Lii'o  of  Mattbew  Fontaine  Manry.  306  p.   portr.  bvo. 
London,  1888. 

Meobanics  (Celestial). 

DziOBBK  (O.)  Matbematiscbe  Tbeorien  dor  Planetenbewogangen.  6+305  p. 
8vo.  Lelpslg,ia88  (M.  9) 

Maroiixy. 

Sbuoian  (0.  T.)  a  atndy  of  tbe  residual  discordances  for  Mercury.  Astron. 
Jour.,  8 :  34-36. 

Mateorites.    See,  aI$o,  Mrtkokh. 

BoRNiTz  (II.)    Zusunnnenstelluug  der  MeteoritonHUlo  nacb  Monat,  Tag  n* 

Stnnde.    Sirins,  'Jl :  ir>7-ir,l. 
Dakwin  (G.  II.)    MecUanicul  cuuditious  of  a  Hwurin  of  uictooritos.  Ab§tr.: 
Nature,  39:  81,  106. 

Dbrby  (O.  a.)  -Notas  sobre  metooritos  Brasilieros.  Rev.  d.  obsrio.,  3;  3, 17,  S3. 
UmmNOTON  (O.  W.)  Catalogue  of  all  recorded  roeteoritee  .  .  .  Proo.  Am* 

Acad.  Arts  &  Sc.,  23:  37-110.    1887.    Jho,  Reprint. 
LocKYKu  (J.  N.)  Notes  on  meteorites,  il.  Nature,  3d:  424, 456,  530,  &5C»  602; 

39:  130. 

LoCKYKit's  Uuterbucbuugen  iibei  die  Spektra  der  Meteoritcn.  Sinus,  21:  111-115. 
Nbwtox  (11.  A.)  Orbits  of  aerolites.  Astron.  Jonr.,  8:  41. 

 .  Relation  wbicb  tbe  ibruier  orbi ts  of  tbosc  meteorites  tbat  are  in  our  collco* 

tioos,  and  tbat  were  seen  to  fall,  bad  to  tbe  eartb's  orbit.  Am.  J.  Sc.,  136 :  1-14. 

Mateora.  See^  alw,  Comets  axd  iiBTBona. 

RoOTlt  (D.)    leadiant  of  the  August  Perseids.   Obsry.,  11 :  379. 

ni(Ki>iciiiN  (T.)   (^iiebpi  s  reniarqnes  sur  roriginodesm^tdoree.   Astrou. Nacbr., 

l-,'0:  'Jl'.».    .llso:  Bull,  astroi)..  f. :  ;V,'1-.VJ?. 
Df.nninc;  (\V.  V.)    History  of  tlu!  Aii;L;iist  nu-lt'ors.    Naturo,  '.i^:  393. 
 ,  Tbeobief  meteor  sliowcrs.   Month.  Not.,  48:  110. 
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Metoon— Continaad. 

Dkhnikh  (  W.  F.)  Heights  of  are-balla  and sbooliogaton.  Month.  Not.,  48 : 11^ 
Klkiiikr  (J.)  VertheilbDg  der  Meteore  in  MeteorachwBrmeD.  Astron.  Naehr.* 

IIH:  iM.'.. 

M v.vs  I  i-.u  (8. )   liapportH  mutueia  des  ni6t6ouiw  tt  dea  £toile&  lilauteii.  Compt. 
lU'ud.,  107:  834. 

OK  TiUiO  (A.)  SoolwrehM  anr  hi  repartition  d«s  pointa  radiants  d'aprte  les  mois 
de  I'ann^  «t  d'apite  les  coordonn^  cdlestes.  Bnli.  Astron.,  5 :  937-348,  S83^1. 

Meteora  (Obaerrations  of).  Se^t  a1»o,  MxTvonfl.  > 

Dbhrihq  (W.  F.)  Height  of  a  Prrseid  firo-hall.  il.  Month.  Not,  49:  1^1. 

— —  Height  of  ix  Leonid  ftro^hall.    il.    Muutli.  Not,  49  :  66. 
 Leonid  meteor-shower,  1886.  Nature,  39 ;  84. 

Mlorometers. 

CoM8T()CK  (Q.  C.)   Value  of  uuu  ruvolutiou  of  a  luicrouieter  screw.  Sid.  Mess., 

7 :  :{4:m09. 

Krmpf  (P.)  Uober  Lamollea-mikrometer.   Astrou.  Nacbr.,  119:33-38. 
OlJtncMAMS  (J.  A.  C.)  Condition  that  in  a  donble-image  micrometer  the  value 
of  a  revolntion  of  the  micrometer  screw  may  be  independent  of  the  aooommo- 

dation  of  tho  «•>•<•    Month,  Not.,  4-^ :  3:i4. 
TUPMAN(0.  L.)    Oil  till- cToss  n'ticulc.    il.    M<»iifli.  N.>t.,  4s  :  1)6-103. 
 Description  of  a  crotu-bar  micromotor.   ObHry.,  11 : 56-61. 

Mirrors. 

Common  (A.  A.)   Teatiu^  polished  lint  Hurfiict^H.    Month.  Not..  4'*:  105. 
Madskn  (H.  F.)  Notes  on  the  process  of  iMilisbing  and  tiguring  18-iuch  glass 

specnla  by  hand,  and  experiments  with  flat  snrfaoes.  Jonr.  and  Proo.  Boj. 

8oc.  N.  8.  Wales,  30 : 79-91,  18d6. 

Rev.  by  CoMMOM  (A.  A).   Xntiirp.  37  :  382. 
Mitchel  (Ornmliy  Mcknight)  [  1R0'.)-'»V2 1. 

MiTCHRi.  (F.  A.)    OrioHby  Miu  knight  Mitrlwl,  astronoiiu'r  and  geuerai:  a  bio- 
grjipliicui  narrative.    8  +  392  p.    porir.    l'.iiuo.    lioatou,  lb^7. 

Moon.    See,  alto,  Lunah  tiikouv. 

EtXiRR  (T.  G.)   Sir  William  lleriichura  obtiervatiou«i  uf  volcanoes  iu  tho  moon. 
Obsry.,  11 : 377. 

OBBH8TSD  (F.  F.)  Theory  to  aceonut  for  the  airless  and  waterless  oonditlon  of 

the  moon  .  .  .  8to.  Liverpool,  1^8^. 
HOLDRN  (1^.  S.)  Sir  William  Ilerschel's  observations  of  volcanoes  in  the  moon. 

Obsry.,  11  :  -.VM. 

Hunt  >Sir  William  Uerachol'ti  observatiuus  of  volcuuoes  iu  tbo  moon. 

Obsry  ,  11 :  403. 

TatTRKlNC— )  ElementaroDamtellnngderMondbahn.  4to.  Berlin,  1888.. (M.1) 
WiLUAMS  (A.  8.)  Sir  William  Herschel's  observations  of  volcanoes  in  the  moon. 

Ohsry.,  11  : 378. 

Wour  (M.)  Aafuahme  von  Moadpbotograpbien.   il.  Sirias,  21 : 97-100. 

HCoaoow  Observatory. 

Atiiial'-s     I'olisrrvntorie  de  Moscou  .  .  .  2  s.,  v.  1.  2.  livraison.  liHip.   (•  pi. 
4tu.    Moscow,  1888  (M.  C> 

lladir. 

PArigaud  (K.-L.  A.)   Noiivfuu  bain  do  mt^rcuro  puur  Tobsorvatiou  du  nadir. 

Compt.  Rend.,  lOG : 'JlU-U-il. 
:  Observations  d'^toiles  par  reflexion  et  la  mosare  de  la  flexion  du  cerole  do 

Gambey.  Compt.  Rend.,  107 : 613. 

ITftal  ObMfvutoiy. 

Sk^9T  of  tlie  aopeiintendent ,  •  .  1887.  86  p.  4to.  [n.p.,  n.  d.] 
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NabnlflB.  See,  alto,  Plbiapbs. 

Common  (A.  A.)  Photographs  of  nebnln.  Obsry.,  11 : 390-304. 

Drryer  (J.  L.  E.)    New  general  catalogun  of  nebnho  aud  clasten of  ttaiti  h«- 

iii<;  tlio  cjitaloguo  of  tho  late  Sir  John  F.  W.  Uencbel,  revised,  correctod,  and 

eulargcil.    2:57  p.    4to.    London,  isss  (M. '21.) 

Mero.  Itoy.  Astron.  Sue,  v.  4i),  pt.  ].   it'eru^w.— Natar«,  37 :  353;  Anirotu  Nacbr.,  118:  367. 

GiMZKL  (F.  k.)  BeobaohtaDgen  tou  NebeUlecken  [vom  Dec.  1884  bit  Apr. 
1886).  Astron.Nachr.,  118:321-344. 

Lock  yi:u  (J.  N).  Suggt'.stions  on  tin*  clasHification  of  the  various  npecieH  of  heav- 
enly bodioa.  il.  Proc.  Koy.  Soo.  46:  1-iKi.  J 2m»,  Reprint.  .d/M.*  Nature,  U7: 
r.Hr.",  (;0();  :W:  8,  31,  .^)4>,  79  :  (M.  :170) 

PiCKicui.NC.  (E.  C.)  Detection  of  new  nclnilii'  hy  photograiiby.  Anu.  Ilarv.  Coll. 
Ob«ry.,  18: 113-117  (v.  18,  no.  6).    AIm,  Reprint. 

Romsim  (T.)  Photographs  of  the  nebala)  H,  31,  k  44  and  \  51  Andfomeds  and 
M.  27  VnlpeonliD.  Month.  Not.,  49 :  6&. 

Swift  (L.)  Catalogno  No.  7  of  nobols  discovered  at  the  Warner  Observatoiy. 
Astron.  Nachr.,  180  :  33-:tH. 

VooEL  (I!.  C.)  Bodentnng  der  Photographie car  Beobacbtang von  NebelHeoken. 
il.    AHtrofi.  Nacbr..  119 :  337-342. 

Nebtilar  hypothoBis. 

CoAKi.KV  ((;.  W.)   Ou  the  nebular  bypoLbosis  of  La  Flaco,   85  p.   8vo.  Brook- 
lyn, imi. 
Fapen  An.  Astron.  Boo.,  Ko.  S. 

Kbbz  (F.)  Beitrag  snr  Nebnlar  hypotbese.  Birins,  SO:  S65;  21:  10,34. 

WeltereAttsbildnogderLaplace'sohenNebalar-bypothcse.  Naohtrag.  8+ 
lS7p.,3pl.  8vo.  Leipzig,  1686  <  (M.3) 

Haptnne (Satellite  of). 

Ham.  (A.)    [Orbit  of  J  the  satellitr-  of  Neptnne.    Astron.  Jonr.,  8:  78. 
Newcomr  (S.)  Note  on  the  [orbit  of  tboj  satellite  of  Neptune.  Astron.  Joar., 

8:  143. 

TI8SRHA.M)  (F.)   [Orbite  du  satellite.]  Compt.  Rend.,  107  :  804-810. 

Nice  Observatory. 

Grand  Equatorial  de  Fobeervatoire  de  Nice.  il.  I/AstroD.,  7:  447-451.  - 

maaport  Obaenratory. 

DxLPOBTB  (A.)  L'obserratoirs  astronomiqne  tempoiaire  da  Nieaport*  CHel  et 
Terre,9:  423-499. 

North  Carolina  nniveralty  Obaarvatory. 

Lo  VK  ( J .  L. )  Fi  THt  college  observatory  in  the  United  States.  Sid.  Mess.,  7 : 417- 
m;  Nation,  47:  131. 

Nutation. 

FfiRSTER  (W.)  ITeber  dio  bisherij^en  Ann.iliincn  in  den  Transfo:  inations-Elemen- 
ten  der  aHtroDoniiscbtni  OrLsangaben.    in  h\»  :  Studit  n  z.ur  Aatromethe,  1-49. 

NiBSTKN  (L.)  Influence  do  la  nutation  dinme  dans  la  disenssion  des  obflerva» 
tions  de  y  Draconis  faites  A  I'observatoire  de  Greenwich.  SS  p.  8v0b  [Bm^ 
xeUos,  1887.] 

Repr.  /rom:  Mtmi.  cour.  jtiiltl.  p  rrAca<l.  roy.  ilc  B^-l;;.,  1PS7. 

.    Inlluonce  de  l:i  nntation  dinrne  dans  la  disenssion  des  obstTvutions  do  a 
Lyra)  failes  ii  robservatoiro  do  Washington.    6  p.    12nio.    liruxolloa,  1888. 
Rtpr.fnm:  Ann.  del*OlM.  roy.  do  Brax.,  188S. 

ObjeotfTrea. 

CZAPaKi  (S.)  Bemerknngon  zu  der  Abhandlnng  Ton  E.  v.  Hoegh,  '*Die  sphi- 
rische  Abweirhnng  .  .       Ztschr.  f.  In.strmknd.,  8 :  20:J-206. 

GRirnn  (II.)  [Objectives  adapted  to  either  photographic  or  other  work.]  Na- 
ture, 37  :  439. 


Digitized  by  Google 


ASTRONOMY. 


207 


Otj^oUv— — Continned. 

H  absklbkko  (B.)   M^thode  h  d<$termtnor  nvoc  prandn  cxartitndo  ](>h  diHtaooM 

fucnles  (1*1111  syHtt^inu  optiqne  pour  aue  raie  queloonque  du  spectre.   Mom.  Soo. 

upettrscp.  ital.,17:  Id'^-l'^. 
TON  HoKUii  (E.)    Dio  spbiiriaclie  Abweichiiiig  und  dereu  Correctiou  specioll  bei 

Fertirobrobjeotiveti.  Zteobr.  f.  luetrmknd.,  8:  117.  • 
Kk088  (H.)  Die  FarbeD'Coirectioii  der  Fernrohr-Objeotire  tod  Gaoss  and  von 

Frantibofer.   Ztscbr.  fUr  luBtnuknd.,  8:  7,G3,d3. 
PiCKKRixr.  (E.  C.)   Now  pbotognipbic  objective.    Nftturo,  117:  r>5f^. 
SciiLTit  (W.)   Untoreuchini^t'ii  uiul  Kccbniiiifi^cti  ilbor  <la.s  Obji-rtiv  doH  groeaea 

Refr.K  tors  dor  StrasHbtir;;*'!  Stcrnwarto.    AHtroii.  N'at  br., 
VoGi£L(II.  C.)   Uober  d  o  Mrtbodeii  zur  Jiestiiutuuii};  der  cbroiuatiHchon  Ab« 

weicbnng  vod  FernrobrobjectiTeo.   Aetron.  Nachr.,  119:  293. 
Wolf  (M.)  Bestiminiiiig  der  fVwbenabweiobnug  groeeer  Oltjecfcive.  Astroo. 

Nacbr.,  120:  TJ. 

♦   Treniiiiiip:  der  Objectivliufieo  iUr  pbotograpbiecbe  Zwecke.  U.  AstroD. 

Nachr.,  Ill):  161. 

Obaervatories. 

lIuLDEN  (E.  8.)    Principal  observatories  of  tbu  world,    il.    In  hut :  ilaudbook 

Lick  Obsry.,  104-12r>. 
jAHRSSBKRicnTB  der  Stomwarten  flir  1867.  Yrt^acbr.  d.  astron.  Gkwelleob.  83: 

73-151. 

LOVK  (J.  J. )   [First  obNcrvntory  fouuded  in  tbo  United  8t%tM,  at  tbe  UiUTerBity 

of  North  Carolina  in  l"^:n.]    Nation,  47:  VM. 
[REPoias  of  ol)f«>rvatorii'»,  1)^H7.]    Month.  Not.,  48:  17r)-19'^. 
Tknnant  (J.  F.)   Table  of  tbe  positions  of  observatories  with  coustiints  luteful 

in  eoireoting  eztn^meridian  obaerratioiw  for  parallax.  Montb.  Not,  49: 

8«-aS;9&. 

O'QjaUa  ObMrvatoiy. 

Boobaebtnngen  angestellt  am  astropbysikalischen  Ob.scnratoriom  in  0*Oyalla, 
hrsg.  von  N.  vnn  Konkoly.  1>.  iBd.,  entbalteud  Beobacbttingen  Yom  Jabre 

1886,    106  p.    4lo.    Hallo,  ISSH. 

Orbits.    See,  alno,  Comf.ts  fDil.ifs  of)  ;  Tuhkk  bodies  (ProbhMu  oO. 

Bruns  dl.)    Dor  LanilxTt'st  ho  Satz,    Astron.  Nachr.,  llrt:  24l-2.')0. 

leUAKL  iloLTZWAHT  (K.)  licitriigc  zur  Auwenduug  nnemllicher  Reibeu  im 
Gebiete  der  Babnberecbnuug  der  Planeten  and  Konieten.  82  p.  Svo,  Wies- 
baden, 1888  (M.i).40) 

Radaii  (R.)  Formnlea  ponr  la  variation  dee  ^Itfments  d'ane  orbite.  Ball,  astron,, 
5:  r>-1'}. 

Seaklr  (G.  M.)  Aa  improvemeut  iu  tbe  computatiou  of  au  orbit.  Astron.  Jonr., 

H:  12'). 

Parallax  (Sohir). 

I1AKKNR8.S  (W.)  Value  of  tbe  solar  parallax  dediicible  (rota  tbe  American  pbo- 
tograpbs  of  tbe  last  transit  of  Venns.  Astron.  Joor.,  8:  108. 

Parallax  (Stellar). 

FouB  (F.)  IMterniinatlon  de  la  vitesse  syst6matiqae  et  de  la  parallaxe  des 

^toUes.   Astron.  Na<;br.,  119:  343. 
pRiTcnAnn  (C.)    Results  of  recent  invt-stiijations  of  stellar  parallax  nuMle  at  tbe 

UuiveiHity  Observatory,  Oxford.    Montb.  Not.,  4U:  2-4. 

Paris  Observatory. 

Faye  (H.)    Latitudi"  tin  ecn  le  (h*  (Janibey.    Conipt.  Kerul.,  107:  810. 
MouciiEZ  (E.-A.-B.)    Ditbeultc  irobtenir  la  latitude  de  I'observatoire  de  Paris. 

Compt.  Rond.,  107:  848. 
PiuOAVD  ( E.-L.<A. )  Triple  determination  de  la  latitude  dn  oercle  de  Qambey. 

Compt.  Rend.,  107: 722, 
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Paris  OtMenratory— Coutiuueil. 

Rai'Poht  .uiiuial  Kiir  V6tat  de  rObst^rvatoiro  do  Paris  pff^seoM  ao  eoOMil  ...  SI 
jaiivier  1^.    26  p.    1  pi.   4vo.   Palis,  1688. 

Pekln  Observatory. 

RU8.SICLL  (S.  M.)  History  uDd  doticriittiou  of  tbe  Pekiu  Observatory.  Nature, 
•  39:  46.    See,  aho:  Ibid.,  56. 

Penonal  equation. 

BioouRDAN  (0. )  Variations  de  P^quatfoD  personnelle  dans  les  BMmrss  4'dUnlcs 
doobles.  Compt.  Bend.,  106:  1645. 

HiuriKKR  (J.)  Sar  r^qnatlon  penonneHedanslesobflervationsdspsassge.  7p 

12IIIO.    NeiicliAtcI,  188ti 

Rfpr.  from:  Bull.  Sue.  sc.  nat.  ilo  NeuchdU'I,  vol.  16. 
Renz  (F.)    Vvrsuuli  ciuer  litb tuiimuug  der  perHoulichen  Gleicbung  bei  der  Be> 

obncUtuiig  von  Stembedeckuogen.   Asiroo.  Nacbr.,  110: 145-150. 
fiANPORD  (B.  C.)  PecBonal  equation.  Am.  J.  Pkyehol.,8:  1-38;  S71-4i98,  403-130. 
WiSLicExus  (W.  F.)   Uatersucliongen  fiber  den  alMolnton  penMinlielien  Feliler 

bei  Durobgangsbeobaolituugen.  SO  p.  Ipl.  4vo.    Leipsig,  1888......(M.  3) 

Perturbations. 

Gaili.ot  (A.)    TlK^orio  analyti<iiie  dn  monvoraent  d«8  plam^tes.  ExprcRHinn 

gdiK'^ntlo  (It's  pt'i  hirbations  qui  Hoiit  dn  troisi^mo  ordropar  rapport  aux  uisuises. 

Bull,  aiitroii.,  5:  i'ii),  377.    Aho^  liepriut. 
Gyld^  (H.)  Convergens  einer  in  der  StGrangstheorie  vorkoounsnden  Beihe. 

Astron.  Naehr.,  119:  381-^. 
Harzkr  (P.)  Diiferantialgleielinng  der  StOrangstlieorie.  Astron.  Naobr.,  119: 

273-294. 

LXsKA  (W.)  Ziir  Theorio  der  planetarischcn  Storuugen.  5  p.  8vo.  Wieo, 
l«dd  (M.  0.20) 

WuLBR  (A.)  Stfirnuften  werden  als  Fnnetlonea  sweier  Anomaliea daigestellt. 
Astron.  Naehr.,  190:  97-108. 

Ptaotograplilo  Congrasi^  Fsris,  1887. 

BcLLKTiN  dii  comity  interuational  permaiieot  pour  rex<^cntien  pbotograpbiqne 

de  la  cnrt<^  dii  ciul.    1.  ot  2.  fascicnle^  80  p.  4to.   Paris,  18e8  (M.8) 

IiiHtitut  de  Franco.  Aciul6niio  dM  Soionces. 
Photography. 

vox  KONKOI.Y  (N.)  Daa  Ilydroxylamin  alH  Entwickler  photograpbisobcr 
Flatten.  Sitsongsb.  d.  k.  Akad.  d.  Wissensch.  in  Wlen,  niatb.*nat.  Kl.,  97. 
iltM>:8irins,91:  128-139. 

Fbotogmphy  (Astronomical).  8ee,alMt  Moon  ;  Nbbula. 

Of  LL  (D. )  Note  on  Home  investigations  of  «he  accuraey  of  the  Paris  photograpba 

Obsr.v..  11:  2t>2-296. 

vonMiotiiaud  (K.)  Univorsalcauierafur liimoielsphotographie.  il.   Ztscbr.  f. 

Iiistrmkiid.,  d:  41-46. 
— Erfalirniigen  auf  dem  Oebiete  der  Himmels-  nnd  Spektral-Pbotograpble. 

8irins,  St:  100-104. 

Jessr  (O.)    Bestimmnng  von  Btemsobnnppenboben  dnreh  photognq»hiBelis 

Anfiiahinen.    Astron.  Naclir.,  119 :  153. 
[Kkvikw  of  astronomical  pbotograpliy.  ]    Edinb.  Rev.  145:83-46  AIm:  Sid. 

Mess.,  7:  13^,  1«1. 

Photography  (Stellar). 

Gill  (D.)   [  Progres.H  of  Ihu  southuru  pbotograpbic  DurchtuuBterung.]  Astros. 

Nacbr.,  119:  257. 
HOLORX  (B.  8.)  Stellor  photography.  4  p.  8vo  [n.  p.,  1888]. 

Rrjir.  fn.>,i     (»v<  rland  liiotitli. 

VON  Kuvi:sli«;ktiiy  (R.)   Xuviaiblu        of  p^rpeptible  aotiuio  ppiyoft  M^'Vtlii 
Not.,4tJ;  i;4-ii6. 
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Pbotography  (Stellar)— ContiinHMl. 

[UKroKT  of  photographic  cumuiittuo  Royal  Astrouoniioal  Society.]   Month.  Not., 

4d  :  351. 

B0BBRT8  ( I . )  An  iiwtrammi  for  meMaring  the  poiitloiM  and  nagiif tadM  of 
on  phologrephs  and  for  engraving  theni  upon  metal  platen  ...  iU  Month. 
Not.,  49 : 

T«NNANT  (.1.  F. )  Note  Oil  the  (U'fmition  of  retli-criii;^'  ti  lcscoprH  and  on  tbo 
iniagpM  of  brij^ht  HtarH  on  photojrrupliic  platrH.    Month.  Not.,  -l*^:  101. 

VoOKL  (H.  C.)  Mittbei]ungen  iib«T  die  v<ni  <lem  aitr»ii»li.vsik:ili.sclieu  Observa- 
torium  zu  Potsdaiu  UlMmouiineuou  Voruutcrsuohuu^eu  ^ur  ileratulluug  der 
pbotographiaehen  HimmelBkarte.  Aatron.  Naebr.,  119 :  1-4 

PbotouMtnr* 

Cbkaski  (W.)  Photom^tre  de  ZSllner  k  denx  oenlairee.  Aatron.  Naebr*,  I30| 
210. 

Parkhukst  (U.  M.)  Obliteraiiou  from  illumination.  Sid.  Mew.,  7 :  337-;M3. 

Photometry.    Ser,  aho^  Astkroids. 

D()KST(— .)     Reduction  der  vou  ZoUucr  photoiuutriech  beatimmten  Sterne^ 

Astron.  Nachr.,  lib:  2UU-2'iG. 
MONCK  (W.  U.  S.)   [CoQipariaon  of  the]  Harvard  and  Oxford  phutouiutry.  Sid. 

MeeB.,7:  98. 

PicnKiNO  (E.  C.)  Zone  obeervations  made  with  the  transit  vedge  photometer 

attached  to  tho  e<|uatorial  of  ir>  inches  apertnre  . . .  IddS-'M.  Ann.  Hanr. 
CoU.  ObHry.  13:  !211-:kVJ  (v.  13,  pt.  2). 
Planets.    Sfr,  aho,  Sulau  Sy.'stbm. 

[Nkwco.mb  (S.)].   New  tables  of  tbo  pluuets.   Kept.  Supt.  Am.  Naut.  A»«nwiao, 

l<i87 :  4.  . 

RooBB(-- .)  Distances  luoyouncs  des  plan^tes  an  noleil.  Conipt.  lioud.,  iUti: 
849. 

Zbmokb  (C.  V.)  Periods  of  tbo  planets.  Obsry.,  11:  87. 

Planoto  (Orbits  oQ.  .  . 

LoHNSTKiN  (T.)  Ueberdio  Oleicbnogen  v.  Oppolzer'n  surB«Htiinraongderbelio- 
ci-ntdsobeu  DistanseneinesPlaneten.  Astron.  Nachr.,  119 : 

Pleiades. 

MoL'ciiKZ  (K.)   Nonvelli  s  ii(Miiil<MiH<-s  d<^coiivertett  4  I'aide  do  la  photographio 

<lanH  IcH  Pl<<iadeH.    C'ouipt.  Kund.,  100:  U12. 

Prague  Observatory. 

Wkinbk  (L.  )  Nuuer  Zeitbestlmmongsraum  der  Bternwarie  in  Prug.  Hiriuu,  21 : 
174,  806. 

Prooesaion. 

899  Stab-placbs  (Reduction  oO. 

Prootor  (Richard  Anthony).  C  tH37-'88.  ] 

NOBLK  (W.)   [Obituary  notioe.]    Obsry.,  11:  366-4168.  Knowledge,  11 :  865. 

[Portrait.] 

Prominences  (Srdar).    Sn\  nl^n,  Srx;  Sun  (Statisticn,  etc.). 

Kji:c6  (A.)  Gratidrs  luot  aitcea  uolairus  observ6es  4  Paloruio  de  I8tii  ^  1867. 
...    il.    Ti'Asf  roil.,  7:  215,  *.i54. 

Pulkowa  Observatory. 

Obsbrvatio.ns  de  Poulkova  ...  v.  14.  IMdnetlon  des  dtelinaisons  moyeunes 
dn  catalogue  des  ^tdilos  prinoipales  pour  1805.0.  M^moire  de  M.  Nyrfo.  Ob> 
aervatioos  faites  an  cercle  vertical  1871-1875.    888  p.  4to.  St.  P^tersbonig, 

1888  (M.  26.40) 

SUPPLEMKiVT  I  nnx  observations  de  Poulkova.     Ht'o>);ii  htiiri<^en  der  Satnrna- 

trabanteii.    1  Al.tl.riluug.   132  p.  4 to.   «t.  i'dUrabourg,  li388  (M.  10.60) 

H.  MU.  Uli  U 
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KKUOKD  OF  t>CI£NC£  FOU  1»87  AND  1888. 


Refraotion. 

Grubt  (L.-J.)  8or  vne  Ibroie  gtein^triqae  des  eifeto  de  !»  r6ftaciioa  dam  le 

moavemeut  dinme.  Bnll.  natron.,  5:  91, 193. 
ficHAKBEULK  (J.  M.)  Noto  Oil  ft  ahoft  mothod  for  compotlug  thetrao  lefiractioiw. 

Astroii.  Nachr.,  IIH:  381. 
TuTTLK  (IL  P.)    Bc^hoI'm    loji  h  "  lor  great  eluvutiouii.   Sid.  Meiw.,  7 :  406. 

Royal  Astronomical  Society. 

Memoiks  .  .  .    vol.49,pt.l.    237  p.    4^^.    London,  Ij^^h  (M.21) 

New  neneral  oatjUoguo  of  nebulie  aud  clusters  of  sUrs.  By  J.  L.  E.  Dreyer. 

Elgkr  (T.  O.)  Pbyaical  obflervations  of  Satoni  in  1889.  iL  Mootb.  Mot,  48: 
362-370. 

 .    [ObscrvatiODBofriogd  and  belts.]   Obsry.,  11 :  153. 

Kkeler  (J.  K.)   First  ob.sorvatioiis  of  Sivturn  with  the  3(>>iach  equatorial  of  the 

Lick  Observatory,    il.    Sid.  Mrss.,  7  :  7L*-?<3. 
PiCUKOTlN  (J.)    Auueuux  de  S.'iturue.    Compt.  Iteud.,  lOG:  HIU. 
TXRBY  (F.)  [Deaaina  dea  anoeaaz  et  dea  bandea.]  iL  Obaiy.,  11 :  195. 
— .  Premidiea  obaervatioos  de  Mara  et  do  Sataroe  liiitea  4  robaervatoire  Lick. . . 

en  1888,  et  rdponsus  :\  qiiebiucs  objectiooa.   Givl  et  Tern>,  \) :  370-380. 
Trouvki.ot  (E.-L.)    Noiivi  llcs  uhstTvations  snr  ]a  v:u-iabilit6 dea  anneaux  da 

Satiirne.    Coinpt.  Bead.,  10i>:  4(>4-4C7.   AUo,  iiopriut. 

Saturn  (Satelhtt's  of). 

Hall  (A.)    Motion  of  Hyperion.    A.stron.  Jour.,  7:  104. 

Hill  (G.  W.)  Motion  of  Hy  pnriou  and  Ibc  mass  of  Titau.  Aatrou.  Jour.,  8 :  57-^ 
Lykn(W.T.)  Diacovory  of  Titau.  Obory.,  11 :  338. 

Nbwcohb  (Simon).  Mutual  aotiou  of  tbe  aatolUtea  of  Satnm.  Aatron.  Jour., 
8:  106.  • 

Oui»KMANs  (.J.  A.  C.)  Kt'troj^radat  ir)ii  of  llic  pl  an*  of  Satnnr.s  ring  and  of  tbosoof 
bi8  t*atellitc8  wliosr  orbitH  cidnciili!  with  that  plan*'.    Moiitli.  Not .,  ll* :  .^4-64. 

Struvk  (II.)  licubacbtungun  dei  8aturnM-trabantcu.  Abtbt-ibiti^  I.  iicubach- 
tongeQaml5-E51ligeuRefraotor.  l:ldp.  4to.  St. Peteraburg,l&^...(M.  10.60) 
Siipplaiiieiit  1  anx  eliaerTBliloiu  do  Ponlkora. 

flolntillation. 

Coleman  (W.)   Jumping  atars.  Obsry.,  11 :  431. 

IxFLrKNCK  des  bourraaqnes  snr  la  sciutillatiuu  dus  dtoileo.  Ciel  ct  Terre*  9: 

l^J-t'JI. 

Maw(W.  H.)    Jumping  staiM.    Ub.sry.,  11 :  404. 

MoHnoHY  (C.)  Do  Pinteualttf  do  la  aoiutillation  dos  ^toilea  daua  lea  diffS6ront«a 
parties  dn  oiel.   Bmxellea,  188i^. 

Itepr.from  :  Hull.  Acad.  roy.      Bel;;.,  3.  s.,  16. 

Ab$tr:  Astrou.  N'aclir..  120  :  221.    Ahu.ah^tr. .  Ci.-l  .-t  T«rre,  383-400. 
Sbaulk  (A.)   Apparent  iu^Ubility  of  tuavA  near  the  horixou.   Astrou.  Nachr., 
ISO:  109. 

TlnniAHT(J.F.)  Jumping  atara.  Obary.,  11 :  433. 

WsTBR  (Q.  D.  E.)  Stemachwankeu.  Aatron.  Naobr.,  119 :  14a 

CoMSTOCK  ( r;.  C. )    AdjuHtmout  of  a  sextant.    Sid.  Mess.,  7  : 

GRt'KV  (r..-.I. )    Application  do  I'oculaiio  nailiral  j\  bi  dt't<  rnuuatiou  dos  cott- 

stantcs  do  I'borizon  f;yn»scopi<iuf.    C«»tnpi.  Kond.,  10. »:  "I'Si-l'^. 
SCUAKBKRLK  (J.  M.)   AdjuMtniunt  of  tbe  sextant.    Sid.  Mcs.,7:  :B3. 
— Eoceutrioity  of  tboeeztant.  Astrou.  Nacbr.,  118  :  383. 
EUiiua. 

Mann(N.  M.)  SyatemofSirloa.  Sid.  Mess.,  7:  if5, 94, 
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8ooiAt6  astronomlque  do  France. 

BuLLKTiK  de  Itt  Mooi^M  astronomique  de  Frauoe.   Premi^ro  »nn6» :  imSf,   128  p. 

Hvo.    Paris,  1K>-.-', 

Flammauiox  (C.)   Discnnrs  pronouc^S  ii  la  wSanco  g<Sa<3rale  auuuoUedu  4  uvrU 
1868.    15  p.   bvo.    I'ariH,  lc(^. 

8olar  system. 

Fi.A.MMAitK.KN  (C.)    Les  ( i  iilii's  <le  <iravit^^.    il.    L'Astroti.,  7  :  :5(;i-:{«.»5. 

8TOXK  (O.)  MtiliouH  ul  tbe  »olur  syMt^Jiu.    I'roe.  Aui.  Asa.  Adv.  tic,  37:  47 -GD. 

Alto,  Kupriiil.  Alw:  Scieuce.lS:  80.  Alto:  Olnny.,!!:  363-366.  AltOfMr.: 

NatOEe»38:  162. 

Spectim  (Stellar). 

Clbkkk  (A.  M.)  Souibern  iitarapeclni.  Obsiy.,  11:  429-432. 

Duirl^R  on  stars  with  spectra  of  Clam  III.   Nature,  37:  234,960. 

E»P1N  (T.  £.)  8tani  with  remarkable  spectra.  Astrou.  Nachr.,  118:  857;  119: 

im. 

 .    [Kt'iuarkublf  clianirt'  in  thr  Hjufctrnfn  of  R  Cyj;ni.]    AMtrun.  Naclir.,  IIU: 

3rt5.    Str,alito:  Ibid.,  T^U:  11.  J/«o;  Atitruii.  .lour.,.';:  IHi.  MuutU.  Not., 

49:  18. 

yoGBL(H.  C.)  Zwei  Stem  Speotraltufoln.   [Hit  Text.]   lOOxTOom.  Wieii, 
1883  (M.  10) 


KrCss  (H.)  Autoniatisches  Spc'ktroekop  mit  fbstem  BoobaohtnngBfemrohr.  il. 
Ztscbr.  f.  lutttnukDd.,  b:  3d6-3!^i. 


^X88EN  (J.)    Si>fictre8  dt?  roxyjjrjn'.    Mrm.  HOC.  spcttrsrp.  Jtal  .  17  :  'M. 
— .   Spectre  teliuriqufi  daoii  lea  bautca  atatious.   L'Astroo.,  7:  443-446. 

Speotrom  analyala. 

KruLBAi'M  (V.)    Ile.st immune  ik<r  Wuiluuluuge eiuiger Frauubofer'acber.  Linieo. 

9t»  p.,  1  pi.    bvo.    Hciliji,  l''i^7. 
Langlky  (S.  p.;    Kuorgy  uud  vibiou.   Am.  J.  Sc.,  13(i:  309-379. 

Spectriira  (Solar). 

Dkiaili.k  (C.)   riioto^raphio  Uu  apecti'e  soluirc  a  Taidu  clu  putits  iueitrumonte. 

il.   L'Astron.,  7  :  2(3. 
Lamolby  (8.  P.)  Tbe  invisible  solar  and  lanar  apoctram.  il.  Atu.  J.8c.,136: 
397-410. 

MBKGARiifi  (G.)  MassiniodMntensitj^lnminosadellospettrosolaro.  MeohSoc. 
spettrsep.  ital.,  17  :  117-129. 

Star-catalogues. 

Ai'WF.Rs  (A.)  Ncno  Kediiction  (l«r  Jiradlfy'scheii  Bool)aclitun';(»ri  auH  den 
Jahrt'ii  1750  Itis  17(12.  3.  liaiul  dcii  Stt  iiu  af alo^  (iir  17r>.'.  iiiul  neino  VergUn- 
cbuug  niit  ueiii-ii  Ik-btiiuuiuiigeu  euthulteud.  04-<^'>2  p.  4lu.  St.  I'ctorHbiirg, 
1888  ^M.'J.^iO) 

Backlund  (O.)  Uubcr  die  Herleitung  der  iiu  8.  Bande  der  Observatiou.s  do 
J^oalkova  entbaltenen  Stera-Catjiloge,  nebst  einigeu  Untersnohnngen  Uber  den 
Pulkowaer  Meridiankreis.  100  p.  4to.  St  Petersbaig,  1888  (M.2.80) 

BsCKSB  (E.)  Resnltate  aus  Beobachtangen  von  521  Bradley'sdhen  Sternen 
am  groesen  Berliner  Heridisnkieise.  8vo.  Berlin,  1888. 

Dow.viNG  (A.  M.  W.)   Po^4itioIls  for  1750.0  and  proper  motions  of  l.'VI  stars  sonth 

of — dn  lination,  (l«Mlii(  t  (l  from  n  revision  of  Powalkv'rs  reduction  of  the  Star 
idaccH  of  I^aeaillc'K  Astrononiiii'  tnndamcnta.    Month.  Not.,1-':  3-i"J-3:{3. 

Fraka  (J.)   Zur  Bouucr  Durcbmuatcrung  bei  23i>,  Aatrou.  Macbr.,  120;  75. 
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UKCOBD  OF  bCIEMCfi  FOB  im  AMD  1888. 


Stai-catalogiiGs— Continued. 

Harcusk  (A.)  Ableituug  dor  Sterne  des  Fnodaiucntal-Cataluf;t>H  der  asln»uo> 
misebeii  GesellMifaaft  ana  den  von  H.  Boml>erg  in  den  Jahren  ld69->1873)  am 
groaaeren  Ueridian-IoKtrnnionteder  Berliuer  Stemwarte  angeslelltan  Beobadi- 

tungen.    84  p.    4to.    Herlin,  IHjJi^. 
Itcob.  Ergeb.  d.  k.  St<  niw.  zu  Bnliii.  H«'ft  4. 
Oebtgl  (K.)   Veiglficbuug  der  in  den  "(ireeuwicb  ObM-ivuHous"  vou  Itn  bis 

1884  entlialteiieii  StornveneicljuiMe  mU  deu  beiden  Catak^en  der  MttoDoni- 

acbeu  Oeaellacbalk.   Aetrou.Maebr.,  118:  177-188. 
— —  Untersnchungttu  liber  diu  aiis  Beobachtuu^oii  an  (k  u  PuriserMeridiMiinetni- 

iiH'iitcii  ah^i'lritcton  Stempositionen.    Astron.  N.u  lu.,  lllh  194. 
S Tit r  \-  K  O. )  £Declioaiioiien  in  deni  Catalogo  vou  ;}542  Sternen. ]  Aatron.  Nachr., 

Ill):  HI. 

Star- charts. 

Klkin  Cli.J.)  8teru-AtlaH  enthaltcntl  8itninit]icb«  Stcnio  der  Oruiiae 
swiecben  dem  Kordpol  nod  34  Grad  attdliober  Declination,  b  -f  7 1  p.  18  maps. 
4to.  Leipag,  1888  (M.  i6) 

  Star  atlas,  containing  maps  of  all  tbo  atars  from  1  to  CtJt  magnitude  between 

the  north  pole  und  'M  soiitii  drdinatiuu,  and  of  all  nebula-  und  hIai  chisti-rs  in 
tbo  Huna-  r«'gion  whieb  arc  visildr  in  teleKcojieH  of  moderate  powers.  Witli  ex- 
plunatory  text  .  .  .  Traubluted  .  .  .  by  E.  McClure.  72  p.,  Iti  4tu.  LuudoQ 
and  Leipsic,  18{^. 

MK88ER  (J.)  Stem-Atlaa  itir  HiinuiolabeobacbtaDg.  11  + 175p.il.  Map.  St^ 
Peteiabnrg,  1888  (M.10) 

SciioNFKLi)  ( E. )  Feblervorseicbnias  znr  xweiten  Serlo  der  Bonner  Stemkarten. 
Astron. Nacbr.,  IIU:  31. 

Star-clusters. 

Clekke  (A.  M.)    Gh»bnlar  Ktai  <  liistt  is.    Nature,  :W:  30.'*. 

•  Irre<^nlar  star-i  lu.steiM.    future,  iJU:  13.    Sve  aUo,  Ibiil.^  01. 

8tar-places  (Kcduction  of). 

Utx^UKT  (F.)    Note  hur  \a  dctcriuiuatiou  g^^'utuiStrique  dee  positions  uppaieiit«ii 

dea  dtoiles  olronnipoUires.   Bnll.  Astrou.,  &:  137. 

 Application  de  la  m^tbodo  de  Oaillot.   Ibid,,  5:  233-937. 

FAititrrir.^  (W.)  Snr  lecalcul  des  lieiix  apparenta  dea  tftoileH.  Ihid.,5i  1K7-193. 
Foi.iK  (F.)    Sur  Tincorrection  des  forniuleH  propoedea  par  Fabritina  pour  la 

rediietion  »li's  circMitnpolaireH.    Ihid.,  r>:  -IT-fiO. 
 .Sur  loa  fonnulrs  dn  M.  Fabritius.    Kepli(|Uu  aux  notes  Uc  MAI.  GouneAsial  el 

Hcrz.   /Wd.,  5:  L<»,  :W4. 

 Trattd  dea  rdducHona  stellairos.  Faacicnle  1.  Bruxdlca,  1888  (M.  ^) 

Jtepr.  from :  BalL  Acad.  Boy.  d.  JMg.,  1888. 
GONRK8SIAT  (F.)   Calcul  dea  poaitiona  apparentea  dea  dioilca  circnmpolaires: 

M.^fhodr  de  M.  Fabr  tins.    Hull.  Astron.,  '.:  ir>-14r.. 
Ukua  (N. )  Siir  lii  r6iluctiou  dos  cironmpolairea  d'apr^s  lee  fonnulea  de  Fabritius. 

Ibid,  r,:  14;V1 17. 

Saffo1{|>  (T.  H.)  K(  duct iou  uf  star-places  by  liobueu burgers  uietbod.  Aslrou. 
Nachr.,  IIU:  21-".'8. 

—  Note  ooncemiug  Fabritiua*8  mctbod  of  reducing  from  one  equinox  to  anotbvr. 
Ibid,,  119:  83. 

SCHULHOT  (L.)  Sur  lea  forninlos  de  M.  Fabritina.  Bull.  Aatron.,  5 :  lMl-:i83. 

Stars  ( nistribntion  of). 

MoNCK  (\V.  H.  s.)  Note  on  tbo  distribution  of  the  stars.  Sid.  Moas.,  7:  20-i&, 
7:1-77,  10.-I,  2:Hk 

Stars  (Motion  of)  in  tlie  liiii>  orsi^lit. 

JSi'Kc I  lioscdi'ic  n  snlls  tor  t  111-  iiiot  ions  ol"  stais  in  tht-  line  of  sight,  obtaiuid  at 
.  .  .  tiiernwicb  .  .  .    lSc7.    Mitntli.  Not.,  4»:  lir.-lii"J. 
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Stars  (Motjo!i  of)  in  tin*  lino  of  si;^Iil  — ( 'out  imn'il. 

V'otiKL  (11.  Cj    l><">liiniiiun;;  <lor  lknvci;uiii;  vou  .Steriioii  iiii  V'ihioii.sr.Kliiiii.  A»- 

trou.  N»chr.,  119:  il7. 
— ^  B«8timDiang  dor  Bewegung  von  Storoen  im  Viaioosradins  diiroh  speotro- 
graphiache  Boobachtang.  Hem.  Soc.  spettracp.  ital.,  17 :  'J3. 
Son.  See,  alBO,Conoy\;  Puomixbxcbs;  Spkctkltm;  Sun  ( niunu'tcr  of^  •  Ic. 

Flamxaiiiox(C.)  Lnagrandes  manifestations  do  I'acttvitdHolairi*.  il.  L'Aiitron., 
7:  1-21-133. 

 I'lu'  Hiiiu'i'  (le  riiistoiro  du  Hok'il.    il.    L'Astron.,  7:  iiOl-'iKI. 

FuiTZ  ^11.)    Boitriigo  /.ur  Heziebung  irdxsoher  Ersobeiatiiigeii  ziir  SonnentbStig- 

kcit.   Sirins,  SI :  SOG-'ilO,  217-223,  215-246. 
Scnutz(J.F.TI.)  Ziir  Sonnenpbysik.  ir.   I  pi.  Aatron.  Naebr.,  119:  225-842. 
8karle(A.)  a  Mnosplit'ric  economy  of  aobirradiaitou.  Proc.  Am.  Acad.  Arts  and 

Sc.,  26-2U.   AltOf  Reprint. 
Sim  (ni:iiiiet«-r  of). 

Wkli.max  (W)    Eititliiss  (l«  r  Hlt  inl^liiiior  bei  Uoul>uclitiui|;c'u  <Iuh  Soniicudurcb- 
iiii's.s»»rs.    Astron.  Nachr.,  Hi):  till. 

Suu  (Kotatioii  of). 

Ckrw  (II. )  Period  of  the  rotation  of  the  son  tm  determined  by  tbe  speetroeeope. 

Am.  J.  Sc.,  135:  151-159. 
WlLSlxa  (J.)   Abluitiitig  der  Kotatinnsbowognng  der Sonne ans Ppeitionsbestim- 

mnngen  von  Faokeln.  Astron.  Nacbr.,  119:  311-316. 

Sim  (Statistios  of  faciiljp,  proininoiicrs,  and  npots). 

Flammariox  (('.)    Flnet  iiatioti.s  do  l'activif<^  solaire  dopiiis  l.>  dfrnior  iDaxitnnm 

do  l-^:t-'81  Jiiscpr.-iii  dcla  dn  ilcrnicr  iiiininniiii.    Taclict)  factdt  s,  (Sruptiuu:*  et 

inaf;ii<'iisiiic  t«'riT8tre.    il.    L'AHtron.,7:  4l-r>3. 
Spobrrr  (A.)  Yorsobiedenheit  dor  Hftnflgkeit  der  Sonnenflecken  auf  der  n5rd' 

lioben  nnd  sOdlicben  Ilalbkngel  In  den  Jabren  l):^nnd  IB37,   Astron.  Naobr., 

118:  3()7. 

Tetkn^  (O.)    So!ni*Mii!<'(  ko  tm  JaUco  IH67  uacii  deii  lieobacbtungen  an  O'Qyalla. 

Astion.  Narhr..  '2>\7 . 

Woi.K  (R.)    Souuou-.Statistik  deb  Jahrt-H  1»87.    AHtrou.  Nachr.,  118:  'M)7. 

Sun-spots. 

•  l5os$i  (fi.)  La  maccbio  solari  ;*  cause  ed  offetti.   Sai  terremoti  awenati  e  fnturl 
come  da  predizloni  doll' autore.  3.ed.,enl.  116p.  lOmo.  Oenova.l^.(H.l.S0) 
FaTK  (H.)  Reiuarqnesanr  nno  objection  do  M.  KbandrikoffA  la  thdorie  dea  tacben 

et  dcs  protnbdrancos  solaircs.    Compt.  Roiid.,  100:  301>-I03. 

 Tar  lu  s  ct  protni>dranccsaoluires.   L'Astron.,  7:  89-93. 

Tables  (Logaritbtidc). 

Ni:ll(A.  M.)  FiiiifMtidli^o  LogHrillimiiH  .  .  .  r».<!d,   H'+li>lp.  Hvo.  Darmstadt, 
 (M.  l.rtO) 

Taacbkeut  Observatory. 

PoMBRANi-ZBTF  (H.)  Latitude  do  Tobaervaloire  do  Tachkent.  Astfon.  Naohr., 
119:  317. 

[Mrvoibs  of  the  Tashkent  sstronomical  and  pliyaical  obiarratory.  PubUcatioo  ILJ  lOt 

))    4to.   MtM  RB.-i,  ms. 

Telegrams  (Astronondcal>.    Sic  Couk  (Antronornical). 
Telescopes.    .Sfr,  a?«o,  K<ir a iori a i.s:  Miiutous;  Oii.ik»  iivi:s. 

Ckusslry  (£.)    Itupruved  cciiteriug  tube  for  rudoctiiig  tulciicopes.  Montb.  Not., 
48:  280. 

Grubb  (H.)  Good  aafronoroical  telescopea.  Sid.  Mesa.,  7:  106,259. 
Harknrss  (W.)  Viaibility  of  objecta  as  conditioned  by  their  magnitude  and 
brightness  with  applications  to  tbe  theory  of  teleaoopea,  Ahttr,:  Proc  Am* 
I.  Adv.  Sc.,  36:  C4. 
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Tdeaoope 8~ C< > n  t  i  1 1 1 u> <I . 

Smith  (11.  L.)   Trh-scopos  of  nhovt  focal  U'ligth.    Sid.  M<-.hm.,  7:  'J9;{-J1h;,  m 
TiCNNANT  (J.  F.)    Note  oil  tlu?  (Icfiiiitioii  of  rotlecting  tfloscopes,  ami  ou  ibe 

iuia^osof  bright  stars  on  photographic  plato8.    Month.  Not.,  48:  104. 
Todd  (D.  P.)   Amurican  Wloscopos.    4  p.  4 to.    [PhiladoIpbiaT  IBHS.] 
Apr./nm ;  Bncjc  Brit  Amar.  Boprbit  Vol.  23,  Appeudlz,  p.  nS-SSS. 

Tenqile  Obsenratoiy. 

Sbabrokb  (G.  M.)  Report...  1888.  ^3  p.  870.  [ii.p.y  ii.d.] 

ThMe  bodies  (Problem  oO* 

CiiAKLiRR  (C.  V.  L.)  Ueber  cino  mit  doni  Problem  der  drei  Kurper  verv\  MiMltf> 
Aiiftiaho.    18  p.    4to.    St.  iVterHlMiit:,  H^-^  (M.tt.si. 

IIauzkk  (P.)  Argumuuto  dua  Probluiuci  dui*  u  Kurpcr.  AhUou.  Nacbr.,  120: 
im-2\8. 

Time  (Dutoruiination  ol). 

BiQBLOW  (F.  H.)  Computation  of  clock  corroctions.  Sid.  Mees.,  7t  97-100. 

Time  (Standard). 

BooQUBT  DB  LA  Ortb  ( J.^.-A.  )  Note  mr  I'adoption  d'one  heore  16k*1«  FraoM. 

Compt.  Rend.,  107 :  429. 
FOBBL  (F.-A. )  L'nnification de  I'heure:  I'hoare nationale.  L*Astion.,7: 327-333. 
LAU88BDAT  (A.)  L'heure  nationale.   L'Aatron.,  7 :  454-457. 

Tk'ansit  instrument. 

l?i(ii;i.o\v  (F.  11.)  An  antoinatic  transit  instrument,  il.  Sid.  Mess.,  7 :  205-209. 
liuioi  KDAN  {(i.)    Disposition  (|ni  pciinnttrait  I'ensploi  dt>  puiiisautti  objectiis dam 

luH  ulisiTvatiouH  iu<Sri<liuuue8.    (Jonipt.  Kund.,  IOC*:  DUd. 
Dbvaux  (— . )   Reeheielies  anr  la  fmrme  dee  tonrinona  d'oae  lanetka  niridieniie. 

Bull,  aation.,  5 :  593^. 
F0r8TBR(W.)  Theorie dee  Dnrchganga-Instrnmentea.  /a  Ait:  8tndiensorAe> 

tronietrie,  r>0-ll4. 

Gbblmu  YDEN  (II.)  CoUimatioa  dee  lauottee  Lria^.  Aetron.  Naohr.,  119:  ISli 

183. 

Gkuet  (L.-J.)    Nouvel  oculairo  pour  les  observatiouB  nidridieuucji.  Coiupt. 

Bend.»  106:  585-667. 
Rbpsold  (J.)  Darehganga>Inatrament  mit  Uhrbewegnng.  Aetroo.  Nachr.,  118: 

305. 

ftanslt  obaervatioiia. 

GoxK.>^siAT(F.)  QnolqueserreurBaffectantleaobBerTatieiiBdepaaBageB.  Compt. 

Uriul.,  107:  (>47-tMO. 
Kavkt  {(i.)    R«'ch('roho.s  snr  l<>s  orronrs  accidcntvlles  des  observations  do  pa»- 
nagcs  <lauH  la  ni^tliode  do  I'o'il  et  do  I'oreille.    Cuiupt.  Kuud.,  10(>:  1713-171(i. 

United  States  Naval  Observatory. 

ClKCULAU  relatiug  to  tbu  couHtruction  of  a  new  naval  observatory.  44  p.  ISbw. 
Wasbingtou,  1888. 

Ebuiiatb  for  tbe  pnicbase  of  pbotogr^pbio  telescope  and  pointers,  and  con* 
Rtruction  of  bnildiugs  for  same,  for  (he  proposed  international  project  of 
charting  th<^  sky.    4  p.    ^vo.    [Washington,  1888.]  50th  Congr.,  9d  sees., 

Hons.'  of  K.  p  ,  Fx.  Doc  4<"». 
Bepout  of  tbo  Superiuteudout  .  .  .  Juno  30,  ISHS.   24  p.    8vo.  Wasbington, 

Urania. 

Urania— Volksakadcmie  der  Natnrwissensohaften  in  Berlin.  Sirins,  81 :  84-88. 
Variable  stare. 

CnANi>i.KU  (S.  C.)    Period  of  Algol.    Astron.  .Tonr..  7:  ITm,  177. 

—  — On  tho  oh.servation  of  the  varialdos  of  tbo  Algol  type.    J  bid.,  7:  187. 

 ,   Now  variable  of  loug  period.    i6id.,  8:  24. 

• 
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▼ailsbltt  stars— Con  tinned. 

— .    EpluMiu-riM  of  varialtlfH  of  till' Al^fil  ty|H'.    [hiil.,S:  40. 

 .   Cutftlojjuo  of  variiil)lo[st;ira.   14  p.  4U)  Ljau,  IticW.   JUpr^/rom:  AstroD. 

Jour.,  rt:  Hl-lM)(Nob.  l7y-l¥U). 
 .   OUaervation  of  the  faiuter  minima  of  the  telescopio  VMisbles.  Astroo. 

Joiir.,8:  114-117. 

— .  Some  remarkable  anomaliei  in  the  period  of  Y  Cygni.  lUd.,  8 :  130. 

 .    Colors  of  the  variable  starM.    Ibid.,  V.Vt-UO. 

Ci.KiiKKfA.  M. )    Variat)Io  doubk'-star.H.    ()l»Hrv.,  II: 

KsriN  (T.  K.  )    il>is.  ovci.v  of  viirittbility  of  DM.  +40^,  ^mm,  13"  42«' 4:J«;  +40° 
ir>'.9  lr>-\-i,  Apr.  0.\    AHtroii.  Nachr.,  IVJ:  31>. 

 .  [NewstariD  Cygnus.]  Ibid.,  119:  197, 

 .   Variable  stor  near  96  Cygni.   IHd„  119:  307. 

LocKTKK  (J.  X.)  Ma  \i  mil  in  of  Mira  Ceti  [and  its  tpeotrom].  Natoie,  38:  881. 

*  Sec,  altio:  Compt.  Ki'iid.,  107  :  s;;j. 

OuDKMAMS  (J.  A.  C.)   lietiueat  to  obaorvers  of  variable  stars.   Month.  Not.,  4d: 

Hit. 

P1.A88MANM  (J.)  Beobachtangeu  Terihiderlicher  Sterne  aogestellt  in  den  Jnbrsn 
1&81-1H>«.  If  it  Eriaatemngen  nnd  Notisen  Qber  die  HeUigkeit  der  Plwieten 

Veuiis  utul  Urnnus  nud  anderor  Sterne.  44  p.  Bvo.  Miinstor,  1888  (H.  8) 

Beilat;c.  sum  Jahronb.  «l.  m»tli.-|>b;a.-chem.  Beet.  d.  wMtfiL  ProTiniialTer.  f.  WiaSMMob. 

una  KnoHt,  Munster,  1888. 

Saparik  (A.)  Zwei  nene  veriinderliebe  Sterne  in  den  Stentblldem  Cetos  nnd 
Sagittarius.   AHtron.  Nachr.,  119:  109. 

 .    Lichtwechsol  einor  An/nlil  von  Stcrncn  an.n  der  Bonner  DoTchmastemng 

und  mis  d(Mi  Katalogen  rothor  Sterne  Yon  Sclgollernp  nnd  Birmingham.  16  p. 
Hvo.    I'ra^r,  1887  (M.  1.20) 

Sawyku  (E.  F.)    [Observationu  and  period  of  U  Ccti.]    Astron.  Jonrn  ,  7:  185. 

 .   [Observations  and  period  of  T  Vnlpeenlie].    IbUL,  8:  5. 

 .  Definitive  diaonasion  of  observations  of  U  Opbinebi.  Ibid,,  8 :  70. 

 .  Observations  of  some  anapeoted  variable  stars.  /Ud.,  8:  181-195. 

Venus. 

Ei.GKK  (T.  G.)    ViHibility  of  tin?  nnilliiininatt'd  part  of  Vonns.    Ob.Hry.,  11:  198. 
Lynx  (W.  T.)    Visibility  of  tlio  unillnminated  part  of  Venus.    Ibid.,  11:  155. 
Venus  (Transit  of). 

Harkhsss  (\V.)  Valiio  of  the  solar  parallax  dednoible  from  the  American  pho- 
togmpbs  of  tbe  last  transit  of  Venns.  Astron.  Jonr.,  8 :  106. 

Vienna  Obaerrntory. 

Annalen  ...  6.  Bd.  Jabrg.,  It^.    3+100  p.  A^,  Wien,  1868. 
Wataon  (James  Craig. )   [  18:ifi-'80.  ] 

C0.MST0CK  (G.  C. )   Biographical  memoir  of  James  Craig  Watson.   [Portr.  ]  Sid. 

Moms.,  7:  27:?- iW.. 

Williams  College  Observatoiy. 

SAFKOKii  (T.  il.)  Coninioniorat  ujn  of  tbe  riOth  anniversary  of  the  dedication  of 
the  Hoplcins  Observatory.  32  p.  8vo.  WiUiamstown,  1888.  Jlss.*  Sid.  Moss., 
7  :  430. 

Wolrtngham  ObMrratoiy. 

EsPiN  (T.  £.)  [Site  of  new  observatory).  Astron.  Naehr.,  180:  191. 

TwUm  College  Obaarvntory. 

Report  for  the  ye.ir  ld87-'88 ...  16  p.  8vo.  [New  Haven,  1888.] 
SodiMsal  light. 

R A nsA  K n  ( K.  K. )  Observations  of  the  zotliacal  conuterglo w.  £  1883-'d7.]  Astron. 

Jonr..  7  :  I8t;. 

SUEitMA.N  (O.  T.)  [Conni'ctKMi  between  tin;  zodiacal  light  and  sun-spots.] 
Natnre,  38  :  895  :  39:  m   Sue,  aho:  Science,  18:  180. 
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PBOGBESS  OF  A8TEONOMY  FOE  1889, 1890. 


By  William  C.  Winlook. 


Thti  following  record  of  astronomy  for  the  years  1989  and  1800  is 
presented  in  essentially  the  same  form  as  its  predecessors.  The  com- 
piler has  made  free  use  of  reviews,  io  the  varions  branches  of  astronomy, 
contribnted  by  specialists  to  the  Atherueumf  Nahtre,  Jawmal  of  the  Am- 
tranomieal  8oel$$jf  of  the  FacifiOj  the  ObHrvatary^  BtUleHnAiinnumiguef 
the  Aitnnumioal  Journal f  and  other  periodicals. 

msbuljb. 

Motions  of  the  planetary  nebula'  in  the  line  of  sight. — No.  11  of  the  Pub- 
lications of  the  Astrouoinical  Society  of  tlie  Pacitic  coutaiim  a  very 
iiiil»ortant  paper  by  Mr.  James  E.  Keeler  on  tbe  ''Motions  of  tlie  plan- 
etary  ncbuhe  in  t!ie  line  of  sifjlit."  Tbe  paper  is  an  important  one  in  a 
twofold  aspect:  first,  in  its  bearing  on  a  matter  just  now  under  dis- 
cussion by  the  highest  authorities,  as  to  the  character  and  i)osition  of 
tbe  briglitest  nebular  line,  and  secondly,  iu  the  evidence  it  aflords  of 
nebuUir  movements. 

As  to  the  character  of  tbe  nebular  line,  Mr.  Keeler's  testimony  is 
most  emphatic,  and  entirely  confirms  Dr.  Huggins's  observations.  "  The 
nebular  lines,"  be  reports,  "  apjjeared  to  be  i)erfectly  monochromatic 
images  of  the  slit,  widening  when  the  slit  was  widened  and  narrowing 
to  excessively  tine  sharp  lines  when  it  was  closed  up."  The  chief  neb- 
ular line  showed  no  tendency  to  assume  the  asi)ect  of  a  remnant  of 
fluting  under  any  ciren instances  of  observation."  This  observation, 
made  not  on  one  nebula,  but  on  a  number,  and  with  a  dispersion  often 
equivalent  to  that  of  L>1  ]>risms  of  (HP,  for  the  fourth  spectrum  of  a 
Rowland's  grating  of  11,438  lines  to  the  inch  was  often  used,  is  by  far 
the  strongest  evidence  we  have  yet  had  on  this  question  of  tbe  charac- 
ter of  the  chief  ncbalar  line,  and  it  is  dead  against  Mr.  Lockyer's 
theory. 

Tbe  position  of  the  nebular  line  is  also  fixed  with  very  considerable 
certainty  ;  and  here,  again.  Dr.  Huggins's  observations  receive  complete 
confirmation.  It  was  not,  in  any  one  of  the  nebube  observed,  coincident 
with  the  Anting  of  magnesium,  but  was  always  seen  some  distance  to 
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the  blue.  The  importance  of  this  observation,  especially  when  taken 
with  the  report  as  to  the  character  of  the  line,  is  of  the  highest  kind  in 
its  bearing  on  Mr.  Lockyer's  great  meteoritic  theory.  If  the  chief  neb- 
ular line  is  not  the  remnant  of  the  magnesium  fluting  the  very  keystone 
is  knocked  away  from  the  arch  and  the  edifice  as  such  falls  to  pieces. 
No  doubt  there  would  be  many  isolated  fragments  of  c(uisiderable  value 
still  left.  The  structure  mighteveu  be  put  together  again,  hereafter,  on 
a  new  plan,  and  with  a  more  lasting  result,  but  the  theory  as  it  now 
stands— the  theory  as  a  whole — would  be  irretrievably  wrecked.  On 
the  other  hand,  if  the  identity  which  Mr.  Lockyer  asserts  were  estab- 
lished, it  would  be  a  victory  for  him  of  the  first  importance. 

It  is  indicative  of  the  progress  of  practical  spectroaoopy  that  the 
whole  question  turns  on  an  almost  inappreciable  difference  of  position, 
the  mean  value  for  the  wave-length  of  the  nebular  line  as  found  by  Mr. 
Keeler  from  ten  oebulse,  being  5,005.68  tenth-meters,  whilst  that  of  the 
fluting  of  magnesium  is  5,006. 3G.  In  the  brightest  nebula  examined  the 
wave-length  obtained  was  5,006.13  tenth-meters,  only  0.23  distant  ftom 
the  magnesium  fluting.  As  the  observations  stand  they  point  strongly 
to  the  nebular  line  being  slightly  but  distinctly  more  relhuigible  than 
the  edge  of  the  magnesium  fluting,  and  therefore  not  dae  to  it.  But 
the  amount  of  displacement  is  not  so  great  as  to  make  it  altogether  in- 
conceiTable  that  it  is  due  to  tho  relative  motion  of  the  nebula  and  the 
solar  system,  for  all  the  ten  nebul»  observed  are  in  that  hemisphere 
toward  which  the  sun  is  travelling,  and  seven  of  them  are  within  4B^  of 
the  apex  of  the  Bun's  Way,"  so  that  a  correction  must  be  applied 
which  would  tend  to  bring  the  nebular  line  nearer  to  the  fluting;  how 
much  nearer  we  cannot,  in  our  ignorance  of  the  speed  of  the  sun^ 
motion  in  space,  at  present  say,  but  a  rate  of  86  miles  per  second  would 
suffice  to  make  the  accord  a  perfect  one.  If  Mr.  Keeler  could  obtain  a 
series  of  comparisons  of  the  JP  line  in  these  nebnlie  with  hydrogen,  the 
problem  would  be  solved.  Or  the  determination  of  the  place  of  the 
line  in  a  number  of  nebulae  in  the  hemisphere  we  are  leaving  would  go 
far  to  settle  the  matter.  In  the  mean  time  it  is  still  posHMe  that  tbe 
eventual  result  may  favor  Mr.  Lockyer's  theory.  It  may  be  added  in 
reference  to  Mr.  LockyLi's  paper,  appearing  in  Ko.  293  of  the  Proceed- 
ings of  the  Royal  Society,  that  if  we  accept  Mr.  Keeler's  measures  it  is 
clear  that  Mr.  Lockyer  did  not  employ  sufficient  dispersion  to  decide 
the  point  at  issue. 

The  second  point  brought  out  by  Mr.  Keder's  measures  is  the  feet 
that  the  nebula)  have  very  distinct  movements  of  their  own.  As  we  do 
not  yet  know  to  what  substance  the  chief  nebular  line  is  doe,  and  as 
Mr.  Keeler  could  not  make  any  measures  of  tbe  blue  hydrogen  line  in 
the  nebulfp  at  all  comparable  in  accuracy  to  those  he  made  of  tho  chief 
line,  we  can  not  vsay  that  the  dift'erence  in  position  of  the  chief  line  flfom 
any  given  comparison  line  is  due  to  the  motion  ot  the  nebula.  All  we 
can  do  at  present  is  to  observe  a  number  of  nebuhe,  adopt  the  mean 
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place  they  give  as  the  true  position  of  the  nebnhir  line,  and  reconl  the 
differences  from  this  mean  as  due  to  dill'iireuces  ot  motion  from  the 
mean  motion.  The  extreme  ditlerence  observed  between  any  two 
nebulae  amonntetl  to  very  nearly  70  miles  per  second. 

It  is  impossible  to  leave  this  paper  without  a  woixi  on  the  accuracy 
oFthe  measures.  The  spectrum  of  2'  0  was  examined  on  nine  nights. 
The  greatest  difference  of  any  one  night's  observation  from  the  mean 
was  only  0.11  tenth-metre,  or  in  miles  ]>er  second  4.1i ;  the  mean  dif- 
ference but  0.04,  or  in  miles  per  second  1.5.  Such  accuracy  was  only 
possible  by  using  an  enormous  dispersion,  and  it  iuiplies  very  i)erfect 
instrumental  and  atmospheric  conditions.  But  it  also  implies  an  ex- 
treme delicacy  of  eye  and  hand  in  the  observer;  the  **man  behind  the 
telescope"  is  in  evidence.  For  it  should  be  remembered  that  the  great 
size  of  the  Lick  telescope  is  no  special  advantage  in  work  of  this  par- 
ticular class,  its  high  i)r()i»ortion  of  focal  length  to  aperture  being  a 
distinct  disadvantage.  A  much  smaller  object-glass,  with  a  focal  length 
of  12  to  1,  would  give  brighter  image8.^£.  W.  Maundkk.  The  Ob- 
urmUnryj  No.  168.) 

Mr.  Lockyer  having  published  some  results  at  variance  with  those 
obtained  by  Dr.  and  Mrs.  lluggins  with  respect  to  the  principal  line 
in  the  spectrum  of  the  great  nebula  in  Orion,  they  have  uiade  careful 
re  determinations,  decisively  confirming  their  previous  results :  (1)  that 
the  principal  line  is  not  coincident  with,  but  falls  within,  the  termina- 
tion of  the  magnesium  flame  band;  (2)  that  in  the  nebula  in  OrioD  this 
line  presents  no  appearance  of  being  a  "fluting." 

The  faint  star  discovered  jn  the  trapezium  of  the  Orion  nebula  by 
Alvan  Clark,  when  the  Lick  telescope  was  first  mounted,  has  been 
found  by  Barnard  to  be  double,  another  stiir  has  also  been  dete(;ted  in 
the  trapezium  by  Barnard,  and  also  one  of  about  the  same  magni- 
tnde  (sixteenth)  as  the  Clark  star  just  preceding  the  trapezium. 

Within  the  ring  of  the  well  known  ring  nebula  of  Lyra  six  stars  have 
been  found  by  Holden  and  Schaeberle  with  the  3(>  inch  Lick  telescope 
where  but  one  was  known  before,  and  live  new  stars  have  been  iouud 
iu  the  nebulosity. 

A8TBONOMI0AL  CONSTANTS. 

i^raetuNi.— M.  Badau  has  published  in  volume  19  of  the  Paris  Observ- 
atory Annates  a  very  complete  memoir  on  astronomical  refraction,  which 
deals  with  the  theoretical  as  well  as  the  practical  side  of  the  question, 
and  contains  complete  tables  in  a  convenient  form  suitable  for  actual 
computation. 

Diwrnal  wtkiUon^lA.  Folie's  work  on  diurnal  nutation  ha«  not  met 
with  general  acceptance.  One  of  the  latest  discussions  of  the  subject 
is  that  by  Herr  Lehman  Filh^,  published  iu  No.  2975  of  the  A»tr(mom' 
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Preces»Um.^A  nsefal  table  of  the  third  term  of  4iie  pveoeitiaii  hat 
been  computed  by  Herr  Eloock  and  pablished  by  the  Kiel  CNMervatory. 

BarhuM^t  astronomical,  physical,  and  geodetic  oofwtonte.— Prof.  Wm. 
Harknees,  of  the  IT.  S.  Naval  Observatory,  has  been  at  work  for  some 
time  npon  a  homogeneoas  system  of  inter-related  coustauts,  more 
trastworthy  values  of  which  are  to  be  attained  by  the  solution  of  ex^ua- 
tious  of  condition,  in  which  the  best  values  resultiii^^  from  observation 
are  introduced  and  combined  with  the  (expression  of  their  mutual  re* 
lations. 

A  preliminary  couiniuiiic^itiou  of  results  was  made  to  the  Astronom- 
ical Journal,  No.  194,  but  it  seems  j)referable  to  quote  here  the  final 
values  published  by  Professor  Rarkness  iu  Appendix  III  to  the  Wash- 
ington Observations  for  1891,  though  the  latter  work  was  not  issued 
tdl  after  the  close  of  the  year  1890. 

Professor  Harkuess  has  collected  the  various  determinations  of  each 
of  the  constants  in  question,  decided  u\)on  the  values  to  be  adopted  in 
the  computations,  often  usin<?  the  method  of  least  squares  for  this  pur- 
pose ;  and  has  then  employed  this  method  iu  order  to  obtaiu  a  resultant 
homogeneous  system. 

Among  the  results  obtained  are  the  following: 

Earth's  equatorial  semi-diMneter  6,377  972  ±  1  248  metera. 

Earth's  polar  semi-diameter. ...........   6,3r>6  7'27  :f^'^.Vl  incters. 

Leu^th  of  seconds-pendnlaiii  0"'.inK)  i>l  -f  ()"'.00r.  •,>'.»  sin'ip. 

Length  of  sidereal  day  86  1G4.099  Go  meau  Hoiar  accuoda. 

Length  of  sidereal  year  36&i  6^  9"  9^.ZU, 


The  mean  distanoe  of  the  earth  from  the  aaD,  with  the  above  valoe 
of  the  solar  parallax  is  92,796  950:t59  715  mileti,  or  149,340  870:k96 101 
kilometers. 


The  star  catalogue  of  the  Astronomischc  (ieseUschaft — ^Tbe  first  parte 
of  the  great  catalogae  of  the  Astronomisohe  Gesellschaft  appeared  in 
1890.  They  are  the  volomes  contaiDing  the  catalogues  of  sones  ob- 
served by  Emeger  at  Helsiogfors  and  Gotha,  by  Boss,  at  Albany,  and 
by  Feaniley  and  Geelmnyden  at  Ohristiania.  The  two  first  mentlooed 
volumes  contain  respectively  the  positions  of  14,080  and  of  8,241  stars 
for  the  eqninox  of  1875. 

It  may  be  worth  while  to  recall  here  the  origin  of  this  great  under 
taking,  now  nearing  completion.  The  zones  of  the  Higtoire  oSUHe 
firanfaise^  published  by  Lalande  comprise  about  50,000  stars  from 
the  first  to  the  eighth  magnitude,  but  they  were  not  catalogued  till 
nearly  half  a  centniy  after  their  completion.  Those  of  Bessel,  observed 
at  Eoeiiigsberg  from  1821  to  1833,  contain  02,600  stars  firom  the  first  to 
the  ninth  magnitude  between  — 15^  and  +  45P  declination ;  the  two  cats- 
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logaes  of  Wi^Me  appealed  in  1846  and  1863.  From  1841  to  1852  Arge- 
lauder  conUnned  bUi  work  at  Bonn,  and  lite  northern  zones  (pnblished  iu 
1846)  contain  22,000  stars  between  +45o  and  +86<>  and  the  aoathem 
zones  (pablisfaed  in  1852)  17,000  between  — 15°  and  ~31o,  catalogued 
by  Oeltzen  (1851  to  1857).  The  positions  in  these  differeut  catalogues 
depend  upon  meridian  observatious. 

In  1852,  baviug  fluisbed  his  zones,  Argelander  conceived  the  plan  of  a 
work  of  ranch  greater  extent.  It  was  to  fix  approximately  the  positions 
of  all  stars  to  the  ninth  magnitude,  ftnd  perhaps  a  little  below  (M.5),  visi- 
ble in  our  latitudes.  To  accomplish  this  the  plan  was  to  employ  simply  a 
small  telescope,  the  observer,  with  his  eye  always  ai  the  telescoi>e,  to  call 
out  to  a  recorder,  who  sat  close  by  with  a  chronometer.  The  preliminary 
trials, by  J.  Schmidt,  being  successful,  tlie  work  was  begun,  and,  with 
the  help  of  Krueger  and  Schoenteld,  on  whom  the  frreater  i)art  of  the  la- 
bor fell,  the  revision  of  the  northern  sky  was  tinisht'd  iu  ISoOj  and  this 
is  the  work  that  w*^  know  as  tln^    Bonn  Dun  lininstrrung." 

TheI)urchmusteruug,publislK'd  between  IS.")!!  and  IStlL*  iu  volumes  3,  4, 
and  5  of  the  Bonn  ()bsi*rvat  ions,  coutaius  no  less  thau32  l,iy8stars,  lying 
between  2^  south  declination  and  the  north  i)()le,  the  zone  bet  ween  +81® 
and  the  pole  being  a  revision  of  Carriugton's  catalogue.  Volume  G  of 
the  **BonnBeobachtungen,"  contains  futhermore  31,00()  positions,  deter- 
mined by  Argelander  with  the  meridian  circle.  The  stars  of  the 
Durchmusteruiig  are  plotted  on  a  series  of  charts  published  in  1863, 
Since  Argelander's  death  Schoenfeld  lias  completed  a  similar  piece  of 
work  for  our  southern  sky,  the  "  Siidliche  Durchmusterung"  (188»>),  con- 
taining more  than  133,000  stars,  between  —2^  and— 23°,  and  Gould  at 
Cordoba  has  extended  the  zones  to  the  neifjfhborhood  of  the  south  pole. 

Upon  the  organization  of  the  International  Astronoraische  Gesell- 
schaft  in  1S(»5,  the  question  at  once  came  up  of  undertaking,  by  the  co-op- 
eration of  several  observatories,  the  exact  determination  of  the  positions 
of  all  these  stars  provisionally  catalogued  iu  the  Durchmusteruug.  A 
programme  for  the  work,  prepared  by  a  special  committee,  was  finally 
decided  upon  at  the  meeting  in  Vienna  in  1869.  The  new  revision  was 
confined  to  the  limits  of  — 2°  and  -f  80°  declination,  the  positions  of 
the  circumpolars  seeming  to  be  sufliciently  well  known  from  the  work 
of  Carrington  and  that  of  the  astronomers  at  Hamburg  and  Kazan.  Tiie 
sones  were  at  first  assigned  as  follows: 

8(Pto76PKMMi.  350  to  30>  Leipzig. 

75  to  70  Dorpnt.  30  to  25  Camltridge  (£iiglaili4)l 

TO  to  r»r>  Cliri.stiania.  25  to  !.'»  Horliii. 

65  to  55  Helsiugfors.  15  to  lt>  Lfijizij^. 

55  to  50           T  10  to    4  MauuUelu). 

50  to  40  Bonn.  4  to    1  NenfebftteK 

40  to 35  Chioago.  +1  to— 9  Palermo. 

Pnlkowa  undertook  the  determination  of  539  fundamental  stars  care- 
fully selected  by  Dr.  Auwers,  which  should  form  points  of  referenoe. 
In  the  20  years  thf^t  ]if^ve  elapsed  since  the  great  eatalogne  was 
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decided  apon  Beveral  obaoges  have  been  tn&de  iu  the  original  pro- 
gram me,  the  work  being  eventually  divided  np  among  the  following 
obaervatories : 

80*^  to  75^  Kttzau.  35^  to  ao^  Lejden. 

75  to 70  DorpAt  30  toS6  Cambridge  (Lug.) 

70  to  65  CbriatianU.  S5  tol5  Berlin. 

65  to  55  Helsingfore-Gotha.       15  to   5  Leipzig. 
55  to  50  Cuiiibridgo  (U.S.).         5  to  1  Albany. 
50  to  40  HotiD.  +  1  to-2  NioolAief. 

40  to  i'y  Luiul. 

The  work  of  observation  is  now  finished.  Some  of  the  zones  have 
been  published  (ICazan,  ( 'hristiania,  Helsingfors,  Lnnd),  others  are  in 
press,  and  the  catalo;,MU's  Imve  been  bej^nn.  Three  of  the  catalogues 
(Albany,  Helsingfors-(Totlia,  and  Christiania,)  have  jnst  appeared. 
Meanwhile  the  zones  have  been  extended  to  the  soutberu  sky,  the  £ol* 
lowing  being  to  a  greater  or  less  extent  under  way : 

—2P  to  —  Cfi  StrMbuif.  — 14«  to— 18^  WashiDgton. 

-G   to  -  10   Vienna.  —18  to-23  Algiers. 

—10  to  —  14   Canibiidj;t!  (T.  S.  ). 

The  positions  of  the  303  fundamental  soathern  stars  are  furnished 
by  observations  undertaken  at  the  Cape  of  Good  Hope,  MadiaoB| 
Annapolis,  Carlsrnhe,  Leiden,  and  Strasburg.  Gould's  southern  xonet 
extend  from  —23^  to— and  it  is  to  be  hoped  that  hefovQ  long  we 
shall  have  a  catalogue  embrneing  the  whole  sky,  the  value  of  which 
will  be  in  no  wise  diminished  by  the  photographic  chart  which  is  about 
to  be  begun. 

The  observations  for  the  Helsingfors-Gotba  catalogue  were  made  al- 
most entirely  by  Dr.  Kmeger  with  a O".  15  (5.9  iucb)  Keicheubacb  merid- 
ian circle.  The  star  positions  are  for  the  epoch  1875,  and  besides  the 
right  ascension  and  declination,  the  precession  and  seoalar  variatioo, 
and  wheiever  possible  the  pioper  motion  are  given.  The  observations 
fortl^  Albany  zone  were  madeby  Professor  Boss  with  a  0".  20  (7.9  inches) 
Pistor  &  Martin's  meridian  circle,  the  transits  being  recorded  on  the 
chronograph,  while  Dr.  Kraeger  used  the  **eye-and-ear''  method. 

The  probable  errors  come  out : 


In  rigbt  Iu  decli* 
asoenaioD.,  uation. 


'  HuluiugforM   -yf.  101 

I  Gotha  

lAlbauy:  ; 
I      2  observatioue.  

3  obeenrstions  

4  obaervstions  

I  I 


i0".51 


.1!^ 

.76  1 

.  025 

.39  1 

.021 

.01b 

.27 

Experiments  were  made  with  wue-gauze  screens  by  Professor  Boss 
to  determine  the  effect  of  difference  of  magnitade  upon  the  observa- 
tions, his  result  being  that  a  change  of  one  magnitude  prodaceda 
change  of  0*.014  in  the  personal  equation  in  obeerviny  a  tranaiU 
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A  third  iiiHtalliuciit  of  the  imtalogiie,  that  containing  the  stare  from 
4.640  to  -f  70^  10',  lias  also  api)earerl.  The  observntious  were  made 
by  ProfesKors  Fearnlev  and  (ievluiuvden  with  the  Ertel  meridian 
circle  of  the  Christianiii  Observatory,  of  48  lines  a|>ertare.  The  prob- 
able error  of  a  single  observation  is  «;iyen  as  i0^054in  right  ascension 
(:tO'.02  in  a  great  circle)  and  i  ()'  .r)4  in  det^Iiiialion. 

YarnalVH  eataloyue. — A  third  I'dition  of  the  catalogue  of  southern 
stars  obseryed  with  the  transit  instrument  and  mural  circle  at  the 
U.  S.  Naval  Obsei  vatory  from  1H45  to  1.H77  has  been  published,  the 
work  of  revision  ha \  ing  been  conducted  by  Professor  Frisby.  Great 
pains  have  been  taken  to  eliminate  all  errata  detected  in  the  iirevious 
editions,  both  by  the  careful  examination  of  published  lists  of  correc- 
tions and  by  comparisons  with  other  catalogues.  The  whole  number 
of  stars  in  the  new  edition  is  10,964. 

Munich  catalogue. — Band  1  of  the  "  Neue  Annaleu  der  k.  Sfernwarte 
in  Bogenhausen  bei  IMiinchen"  contains  a  catalojjue  of  33,082  stars 
down  to  the  tenth  maf^nitude  inclusive,  between  — 32=^  and  -f  24°  decli- 
nation, reduced  to  the  epoch  1880.0.  The  observations  were  made  with 
a  Heichenbach  meridian  circle  of  109"'"*  (4.3  inches)  aperture  and 
circle  of  0.95"»  (37.4  inches)  diameter. 

Second  Melbourne  vataUufue. — This  catalogue  contains  the  results  of 
observations  maile  with  the  old  transit  circle  of  5  inches  aperture  from 
the  beginning  of  1871  to  the  end  of  August,  1684 ;  places  of  1,211  stars 
are  given  for  1880. 

BrvsneU  catalogue, — The  Brussels  catalogue  (contains  10,792  stars  for 
the  epoch  18(>5,  oi)served  with  the  Brussels  transit  instrument  and 
mural  circle  in  the  years  1857 — 1878 ;  the  general  catalogue  is  preceded 
by  the  positions  of  the  fundamentiil  stars  used  in  the  reductions.  A 
supplement  is  to  be  published  giving  corrections  to  the  catalogue  due 
to  a  number  of  inaccuracies  detected  in  the  reductions. 

The  Williams  ColU  (/e  catalogue  0/  north  polar  atars, — Professor  Saf- 
ford  has  published  a  catalogue  of  right  ascensions  of  261  stars,  mostly 
within  10*^  of  the  north  pole,  and  observed  by  him  witii  the  4^-inch 
Bepsold  meridian  circle  of  the  Field  Memorial  Observatory  at  WilUanis- 
towu.  The  results  have  been  reduced  to  the  epoch  1885.0.  Professor 
Sattbrd  characterizes  his  catalogue  as  an  "attempt  to  strengthen  the 
weak  point  of  all  our  standard  catalogues — the  right  <iscensious  of 
polar  stars,"  and  he  draws  the  following  conclusions  from  his  work. 

**  First.  Thatit  is  highly  conducive  to  accuracy,  systematic  as  well  as 
in  detail,  to  l>ase  a  catalogue  of  polar  right  ascensions  upon  standard 
places  in  all  hours  of  hght  aaceosiou,  rather  than  upou  doable  transits 
alooe. 

^  Second.  That  the  introduction  of  meridian  marks  according  to  Stmye 
(long-focas  object  glasses,  also  suggested  by  Jiittenhouse)  is  a  great 
advantage  to  the  primaiy  oatalogues. 
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M  Third.  That  the  eye-aod-ear  method  should  be  retained  as  the  staod- 
aid  within  a  narrow  rather  than  a  wide  range  of  polar  distance. 

^  Fourth.  That  modem  meridian  instruments  are  snbjeot  to  irregular 
small  changes  of  positioD,  which  are  not  direct  fiinotions  of  the  tern* 
perature;  so  that  in  all  differential  work  it  is  better  to  keep  a  dose 
watch  upon  dock  rate  and  Instrumental  adjustments  rather  than  to 
trust  the  instrumental  xero  points  for  more  than  2  hours  without  rede* 
termination  of  the  most  essentiaL 

Fifth.  That  the  right  ascensions  here  given  ace  reasonably  accurate- 

"  Sixth.  That  a  thorough  comparison  of  the  cbroDographic  and  e- 
and-ear  method  within  a  wide  rauge,  both  of  magnitude  aud  decliua- 
tioii,  is  desirable.'' 

Greenwich  10  year  catalogue,  1877  to  1880,  piiblistied  in  the  volume 
of  Greeuwich  Observations  tor  1887,  coutaius  4,059  stars  for  the  epoch 
1880.0. 

The  catalogue  of  303  reference  stars  for  the  southern  zones  of  the 
Astronomische  GesellschaCt  lias  been  published  by  J)r.  Auwers,  and 
although  the  material  aecumulated  since  1880,  when  the  i)rovisional  list 
was  issued,  is  not  sutlicient  to  give  i)laces  of  a  thoroughly  satisfactory 
degree  of  accuracy,  the  tinal  correctious  will  probably  be  extremely 
small. 

A  collection  of  all  available  meridian  observations  of  stars  that 
be  within  1°  of  the  north  pole  in  1900  has  been  prei)ared,  under  the 
direction  of  Professor  Pickering,  by  Miss  Winlocl:  and  publisluMl  as  Uie 
uiutU  memoir  iu  volume  18  of  the  Harvard  Observatory  Aoualti. 

STBIXAB  PABALLAX. 

Professor  Pritehard  intends  to  examine  for  parallax,  by  the  aid  of 
photography,  all  stars  of  the  second  magnitude  suitably  situated  for 
observation  at  Oxford,  in  the  hope  of  oontributing  to  our  knowledge  of 
whali  Hersohel  oalled  the  construction  of  the  heavens."  With  refer- 
ence to  the  diffsrenoes  in  the  results  obtained  by  different  observers, 
Professor  Pritehard  says :  Guided  by  the  saggestions  of  recent  experi- 
ence, I  now  think  that  such  differences  of  ^  parallax '  might  veiy  reason- 
ably have  been  anticipated  and  may  probably  be  accepted  as  matters 
of  ihct  without  in  any  degree  impugning  the  accuracy  of  the  observa- 
tions. For  In  process  of  this  work  on  parallax,  and  also  from  the  gen- 
eral history  of  similar  inquiries,  it  has  been  made  abundantly  evident 
that  no  necessary  connection  exists  between  the  brightness  of  a  star 
and  its  position  in  space,  or  distance  from  the  sun*  Kevertheless  it 
is  this  very  di£forence  of  brightness  mainly  which  guides  us  in  the 
selection  of  comparison  stars.  The  'parallax'  is,  iu  fact,  and  is  becom- 
ing more  and  more  generally  recognized  to  be,  a  differencial  qnantity, 
fainter  stars  being  in  very  mauy  instances  much  nearer  to  us  than 
others  possessing  incomparably  greater  brightness.  Tii  passing  I  may 
here  instance  a  Lyne  as  compared  with  61  Gygni  j     Oeutauri  as 
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compared  with  e  In<li.  In  fiu't,  tbe  position  in  .sp;i(H»  of  the  faiut  com- 
parisou  stars  iu  relation  to  that  of  the  star  wh«)8e  i)arallax  is  sought  is, 
if  not  a  matter  of  aixitient,  at  all  events  wiiolly  unknown  until  tbe  ob- 
servations anil  computations  are  complete." 

Professor  Pritchard's  results  for  stellar  i)aralla.\,  as  published  iu  the 
third  volume  of  the  Oxford  Observations,  are  as  follows: 


Star. 

Magni- 
tnae. 

Proper 
luolfon. 

61'  Cvprni  

6V  CygDi  

4.98 
4.98 

f).  40 
2.05 
2.41 
2.32 
8.19 
8.57 

1) 

5.iri 
5.16 
3.75 
0.05 
0.05 

('.  r..''» 

U. 

0.10 

The  greater  part  of  tins  volume  is  devoted  to  a  diseussioTi  of  the 
parallax  of  61  Cygni  and  the  results  seem  to  Justify  his  remark  that 
'*the  four  comparison  stars  probably  belong  to  a  remote  system  not 
containing  Gl  Oygni."'    The  probable  errors  dedueed  are  small. 

At  the  annual  visitation  to  the  Oxford  Ob.servat(»ry  on  June  12, 181)0, 
Professor  Pritehard  announc^ed  the  results  of  the  determination  of 
parallaxes  of  six  more  stars  by  the  photographic  method,  as  follows: 


Parallax. 

Prob. 
error. 

// 

H-  0. 113 
—  .040 
-f  .092 
+  .oso 
+  0.74 
+  .022 

It 

±  0.034 
.  021» 
.023 
.027 

.0.»'J 
.  (»:{(> 

The  subjoined  table  forms  a  summary  of  a  paper  ])ubli8hed  in  the 
Astionomiscbe  Nachrichten,  Nos.  1*01.)  and  29H»,  by  J)r.  Oudemans,  in 
which  he  collects  the  scattered  results  for  stellar  parallax  obtained  in 
the  past  sixty  years.  Dr.  Oudemans  concludes  that  "  stars  with  ])roper 
motions  greater  thau  i)."0o  have  probably  an  annual  parallax  of  O.^'IO 
to  O/'dO. 


H. 


No.  of 
atan. 

Proper 
motion. 

Annnal 
parallaz. 

Distiiiico 
iu  h^lit 
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PBOPKR  MOTIONS. 


Professor  Boss  has  published  in  the  Astronomical  Joumftl  the  pvepir 
motious  of  295  stars  of  the  Albany  zone  (+  (P  SCK  to  +  6o  KK). 

In  the  Bulletin  Aatronomiqite  for  March,  1890,  is  a  most  nsefal  cata- 
logue, compiled  by  fiossert,  of  all  stars  whose  proper  motion  is  known 
to  exceed  0."dO.  They  are  thus  distributed : 


No.  of  Htars. 


Proper  motion 


It 

5 

6.0 

4 

4.0 

6 

3.0 

9 

9.0 

11 

1.5 

30 

1.2 

15 

1.0 

38 

0.8 

77 

O.tf 

73 

0.5 

DOUBLE  AND  MULTIPLE  STABS. 

Some  very  elegaut  and  simple  formulie  for  determining  the  tme  orbit 
of  a  binary  star,  originally  i)ublisbed  in  Bossiau,  have  been  brought 
oat  by  Professor  Glaseuapp. 

^  Scorpiu—Uerr  Schorr  has  made  a  study  of  the  motions  In  tbis 
triple  system  by  methods  similar  to  those  employed  by  Dr.  Seeliger  on 
C  Caucri.  The  stsir  is  known  as  S  1998,  the  magnitudes  of  its  comix)- 
ueuts  being  A  =  3.9,  B  =  6.2,  C  =  7.2. 

Tj  Ophincbi  lias  been  divided  into  two  nearly  equal  components  by 
Ijiirnliani  wilh  tlie  .'JO  in  eh  Lick  telescope,  and  he  thinks  tliatitwill 
prove  to  be  a  binary  of  sliort  i)erio(l.  lie  has  also  found  companions 
lor  Aldcbaiiiii, /' Cassiopeia*,  and  oCj^ni,  and  has  been  able  to  sepa- 
rate and  nu'.isnre  a  companion  to  the  principal  star  in  the  pair  e  iJydnu, 
the  existence  of  which  was  suspected  by  previous  observers. 

LMiotoLii  ai)hs  of  the  spe(;trum  of  Spica  have  put  beyond  question  tlie 
reality  of  its  nu)tion  in  the  direction  «>f  the  line  of  sifrht.  Dr.  Vojrel 
has  deduced  troni  observations  of  IS6^J  aud  181)0  a  period  of  revolution 
of  about  4  days. 

PIIOTOMETBY. 

The  results  of  observations  made  with  the  meridian  photometer  of 
the  llarvard  observatory  by  Prof.  E.  0.  Pickering  and  Mr.  Wendell 
during'  the  years  1882-1888,  have  appeared  as  voIame24of  theBurvunl 
Annals.  The  principal  %vork  done  with  this  instrument  was  the  de- 
termination of  the  ma^itudes  of  a  suflicient  number  of  stars  con- 
tained in  the  Diirchmusterung,  nnd  distributed  with  a))proxiioato  «oi* 
formity,  to  serve  for  future  estiinat<'s  or  measures  of  magnitude,  and 
to  enable  previous  estimates  to  be  reiluced  to  the  photometric  gcato.'' 
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The  number  of  stars  of  which  oLksei  vat loiis  are  recorded  is  20,125; 
so  that  when  the  stars  (Miumerated  iu  vohime  26  of  tlie  Annals  are  reck- 
oned, the  total  number  of  stars  observed  reaches  20,{KS2.  Measures 
have  also  been  made  of  KIU  variable  stars  and  of  several  i)huiets  aud 
satellites.  In  the"Harvar<l  Pliotometry"  the  bri«^htest  stars  were  com- 
pared solely  with  Polaris.  Ill  the  present  observations  /  Ursa*  Minoris 
was  selected  as  tlie  standard  star,  but  the  lesnlis  are  made  to  dej^eiid 
upon  a  series  of  100  circumpohir  stars,  the  ina^^iiiludes  of  which  were 
frequently  determined  with  the  smaller  instrument. 

FhotograpJiic yhotomttry. — The  readiest  and  most  etfective  means  of 
determining^  tlie  ma;;Mitudes  of  stars  from  an  examination  of  the  disks 
imi)res8ed  on  a  sensitized  film  is  a  problem  that  has  received  much 
attention  recently,  and  contribulions  to  the  literature  of  the  subject 
have  been  made  from  the  three  observatories  of  iiarvard)  Stockholm, 
aud  Pots<lani, 

Professor  rickering  pives  in  volume  18  of  the  flarvard  Annals  three 
catalogues  of  maguitudes,  embracing,  on  the  whole,  some  2,500  stars, 
the  first  catalogue  giving  the  photograpiiic  magnitudes  of  all  the  stars 
brighter  than  the  fifteenth  magnitude  witliin  1^  of  the  pole;  the  second, 
the  magnitudes  of  many  of  the  stars  in  the  Pleiades ;  and  the  third  the 
magnitudes  of  l,I3istanigeuerally  brighter  thau  the  eighth  magnitude 
near  the  equator. 

The  contribution  from  the  Potsdam  observatory  is  confined  to  the 
discussion  of  the  magnitudes  of  stars  in  the  Pleiades  as  impressed  oq 
plates  taken  with  a  chemically  corrected  object-glass  by  I)r.  jScheiuer, 
and  with  the  reflecting  telescope  of  the  Hereny  observatory,  supple- 
mented by  some  photographs  of  the  artiftoial  stars  in  a  Zollner  photom- 
eter. The  principal  results  of  the  iuqairy  are  twofold  :  first,  that  the 
increase  of  the  diameter  of  the  star  disk  varies  as  the  square  root  of 
the  time  of  exposure ;  aud  secondly,  that  a  simple  linear  relation  exists 
betweeu  the  observed  diameter  aud  the  magnitude. 

The  third  contribution  to  this  subject  ial'rom  Dr.  Uharlier,  of  Stock- 
holm, who  deduces  a  formula  which  expresses  the  connection  between 
the  photographic  briUianoy  of  a  star  and  its  photogra[)hed  image  in  such 
a  manner  as  to  insure  a  coincidence  as  far  as  possible  between  the  pho- 
toffraphio  aud  photometric  magnitudes. 

VAUIAliLB  AND  COLOUED  STARS. 

Okandlm^M  catalogue  of  variable  •tort. — Chandler's  admirable  cata- 
logue of  variable  stars  has  been  adopted  by  Sohoenfeld  in  theephemer- 
idee  published  in  the  Vierteljahrsschrift,  and  it  also  fhrnishes  the  data 
for  the  ephemerides  of  the  Annuaire  dn  Bureau  des  Longitudes  and  the 
Observatoiy,  and  is  thus  formally  reoognized  as  the  standard  authority 
on  variables.  Mr.  Chandler  publishes  iu  the  Astronomical  Journal 
(No.  216)  three  tables  supplementary  to  the  catalogue,  containing  (1)  a 
list  of  new  variables  arranged  as  in  the  original  catalogue ;  (2)  a  list  of 


Digitized  by  Google 


132 


ABTRONOMT  FOB  1889,  1880. 


adiUtious  aud  corrections  to  the  elements  of  the  catalogue  ;  and  (3)  a 
list  of  stars  probably  variable,  but  whose  variability  needs  further  con- 
firmation before  definitive  letters  can  be  assigaed.  Ttie  attention  of 
observers  is  directed  to  this  list. 

Taking  his  catalogue  of  1888  as  a  basis,  Mr.  Chandler  havS  made  an 
investigation  of  the  relation  existing  between  the  lengths  of  the  periods 
and  the  number  of  the  variables ;  their  color,  range  of  ti actuation, 
forms  of  light  curves,  irregularities  of  periods  and  of  light  variations. 
Periods  under  20  days  predominate,  while  for  the  long- period  stars  a 
well-marked  maximum  is  indicated  about  a  period  of  320  days,  WitU 
regard  to  color,  the  redder  the  tint  the  longer  the  period ;  and  with 
regard  to  range  of  fluctuation,  while  it  is  probable  that  there  is  a  de- 
pendence of  range  upon  the  duration  of  the  i>eriod,  the  relation  ia  not 
one  of  strict  proportionality  of  range  to  period.  It  fartbermore  appears 
that  the  average  ratio  of  increase  to  decrease  for  stars  with  periods  less 
than  100  days  is  aboat  0.65;  betireen  100  and  200  days  it  is  slightly  in 
excess  of  unity  ;  it  then  declines  as  the  periods  lengthen  ;  at  first,  grad- 
oallyi  but  in  the  neighborhood  of  a  year,  with  extraordinary  aadden- 
Bees,  recovering  as  quickly  until  it  again  exceeds  unity  in  the  group  of 
extremely  long  periods.  lu  the  case  of  the  numerical  laws  of  the  per- 
turbations of  the  periods,  Mr.  Chandler  remarks  that  his  researches 
are  not  yet  completOi  bat  that,  broadly,  in  the  case  of  long-period  vari- 
ables, the  irregularities  ate  periodic  in  tiieir  nature,  and  in  the  case  of 
those  of  short  period,  aeoular  and  ezoeptionaL 

Algol — ^Prof.  H.  G.  Vogel,  of  Potsdam,  has  published  the  results  of 
.  some  interesting  observations  of  the  changes  in  the  spectrum  of  Algol 
at  the  times  of  the  diminution  and  recovery  of  its  light.  These,  whilst 
fhlly  oonftrming  the  view  originally  suggested  by  Goodrioke,  that  the 
periodic  variability  of  this  star  is  caused  by  the  revolution  of  a  dark 
companion  cutting  off  part  of  its  light  in  the  manner  of  an  eclipse,  and 
the  calculation  of  Professor  Pickering  that  the  diameter  of  the  compan- 
ion amounts  to  about  eight-tenths  of  that  of  the  principal  star,  have 
enabled  Professor  Yogel  to  obtain  approximate  values  of  the  mutual  dis- 
tance and  actual  sises  and  masses  of  the  two  stars,  as  well  as  of  their 
orbital  velocities  round  their  common  center  of  grali^.  He  finds,  in 
ihct,that  their  diameters  are  probably  about  1,080,000  and  850,000 
English  miles  respectively ;  that  the  distance  of  their  centers  from  each 
other  amounts  to  about  3,290,000  miles,  and  that  the  orbital  velocity  of 
Algol  is  about  27,  whilst  that  of  its  companion  is  about  56  miles.  The 
mass  of  the  former  he  determines  to  be  about  double  that  of  the  latter, 
the  one  beingapproximately  four-ninths  and  the  other  two-ninths  of  the 
sun's  mass.  It  is  not  necessMy,  he  remarks,  to  suppose  that  the  com- 
panion is  absolutely  opaque,  but  only  that  its  light  is  very  mnch  feeb- 
ler than  that  of  the  principal  star. 

It  may  be  added  that  the  Greenwich  observations  confirm  I>r.  VbgePs 
condnsion  of  the  motion  of  the  star  in  a  small  orbit. 
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A  remarkable  star  of  the  Algol  type,  having  the  shortest  period 
kouwu,  was  discovered  in  1888  by  Prof.  H.  M*  Paul,  of  the  U.  S.  ITaval 
Observatory.  The  star  is  12  Antliie  of  Gould's  Unuiometria  Argentina, 
a=9^  26"  50*,  ~~  280  4.7  (1875.0).  The  range  of  magnitude  Is  6.7  to 
7.3,  and  according  to  Ohandler  it  goes  through  its  changes  in  3^  2C^. 

From  an  examination  of  one  of  the  photographic  plates  taken  1^  the 
Harvard  observatory  party,  at  the  Ohoeica  station  in  Peru,  Professor 
Pickering  has  announced  the  dlscoverv  of  a  loug  period  variable  in 
Cffilum  of  the  same  class  as  O  Ceti,  Ji  Uydrse,  and  &  Leonis.  The 
spectra  show  bright  hydrogen  lines. 

A  number  of  other  new  variables  have  been  detected  in  the  exami- 
nation of  the  photographic  plates  taken  at  the  observatory,  aud  have 
been  announced  by  Professor  Pickering  in  the  Astronomische  Nach- 
richten.  Some  attention  has  also  been  paid  to  this  subject  by  Dr.  J.  O. 
Kapteyn  in  measuriug  the  plates  taken  at  the  Gape  of  Good  Hope  for 
the  formation  of  I>r,  CHlPa  photographic  mnUhern  Jhtrt^mterung^  and 
also  by  Mr.  Roberts  in  the  prosecution  of  his  work  in  astronomical  pho- 
tography. 

A  geueral  index  to  observations  of  variable  stars,  prepared  under 
the  direction  of  Prof.  B.  C.  Pickering,  forms  No.  8  of  Vol.  18  of  the  Har- 
vard Annals.  A  large  number  of  unpublished  observations  are  referred 
to,  particularly  three  extensive  series  of  observations  by  Argelauder, 
Heis,  and  Schiuidt,  to  whose  manuscripts  access  Wiis  given. 

A  new  edition  or  rather  revision  of  Birmingham's  Red  Star  Catalogue 
has  been  printed  in  No.  V  of  the  Cunningham  Memoirs  of  the  Koyal 
Irish  Academy.  The  work  of  revision  was  undertaken  by  Kev.  T.  E. 
Espin  in  18SG,  with  the  17|-inch  equatorial  reflector,  and  in  the  course 
of  the  work  a  number  of  new  red  stars,  new  variables,  and  ntars  with 
bright  lines  in  their  spectra  were  discovered.  There  is  also  an  addi- 
tioual  list  of  629   ruddy  stars." 

STELLAR  SPECTRA. 

Spectrum  of  Z  Ursa  Majoris. — Professor  Pickering  has  reported  a  re- 
markably interesting  peculiarity  in  the  spectrum  of  this^tar.  It  was 
noticed  that  the  K  line  was  double  in  the  photographs  taken  March  29, 
1887,  May  17, 1889,  and  August  27  and  28, 1889,  while  on  many  other 
dates  the  line  appeared  hazy  as  if  the  components  were  slightly  sepa* 
rated,  and  at  other  times  the  line  was  well  defined  and  single.  It  was 
concluded  that  the  line  was  double  at  intervals  of  52  days  beginning 
March  27, 1887,  and  it  was  predicted  that  the  donbling  would  ooenr 
.again  on  December  9, 1880,  and  this  prediction  was  confirmed  by  each 
of  three  photographs  on  the  latter  date.  Professor  Pickering  says : 

«Th6  only  satisfactory  explanation  of  this  phenomenon  as  yet  pro- 
posed is  that  the  brighter  component  of  this  star  is  itself  a  dedble  star 
having  components  nearly  equal  in  brightness  and  too  close  to  have  been 
separated  as  yet  visually.  Also  (hat  the  time  of  revolution  of  the  sys- 
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tern  is  104  days.  Wli^n  one  compoiieut  is  approaching  the  earth  all 
the  liiu's  ill  its  spectrum  will  be  moved  toward  the  blue  end,  wuile  all 
the  liin'r;  in  tlio  spuctruiu  of  the  other  component  will  be  moved  by  an 
ecpial  amount  in  the  opposite  directiou  if  their  masses  are  equal.  Each 
line  will  thus  be  separated  into  two.  When  the  motion  becomes  per* 
pendicular  to  the  line  of  sight,  the  spectral  lines  recover  their  tiiie 
wave-lenirth  aud  become  siDgle.'^ 

From  the  amount  of  separation  of  the  lines  Professor  Pickering  coo* 
eludes  that  the  relative  velocity  of  the  two  components  must  be  about 
100  miles  per  second.  If  the  orbit  is  circalarand  its  plane  passes 
throuj^h  the  sun,  the  distance  traveled  by  one  component,  reganlin^ 
the  other  as  fixed,  would  be  900,000,000  miles,  and  the  distance  apart 
of  the  two  components  woald  be  143,000,000  miles,  or  about  that  of 
Mars  and  the  snu.  The  combined  mass  would  be  about  forty  tinei 
that  of  the  sun  to  give  the  required  period. 

Several  other  stars  have  been  found  from  the  Harvard  photogiaiili 
with  a  similar  doubling  of  the  lines,  among  them  ^  AurigfB  and  b  Ophi- 
uchL  For  ^  Anrigie  Professor  Pickering  deduced  a  period  of  4  days, 
and  his  results  have  been  fhlly  confirmed  by  observations  made  with 
quite  different  apparatus  by  Dr.  Yogel  at  Potsdam, 

A  doubling  of  the  K  line  in  several  photographs  of  the  spectrum  of 
Yega  taken  by  Mr.  A.  Fowler,  apparently  indicating  that  Vega  was  a 
double  star  of  the  C  UrssB  M^joris  type,  has  not  been  confirmed  by  the 
photographs  of  Pickering,  Yogel,  and  Henry. 

Tke  Henry  Dra^  AfemoHa2.--Tbe  third  annual  report  of  Professor 
Pickering  announces  the  practical  completion  of  two  branches  of  the 
work  undertaken,  the  photographic  survey  of  the  spectra  of  all  stars 
north  of —  2XP  declination  having  been  eflected  on  a  twofold  scale,  the 
one  survey  including  all  stars  brighter  than  the  seventh  magnitude,  the 
other  inclndiog  stars  two  magnitudes  fainter.  The  Bache  8-inch  donb- 
let  eiiii>loyed  in  this  work  has  been  transferred  to  a  station  near  Obos- 
ica  in  Peru  and  similar  surveys  for  the  stars  down  to  the  south  polo 
have  been  commenced. 

The  fourth  annual  i  eport  of  the  Henry  Draper  Memorial  oootaias  as 
a  frontis  piece  an  engraving  showing  the  periodical  duplication  of  the 
K  line  in  the  spectrum  of    Aurig?e,  the  study  of  which,  with  other 
similar  cases  has  l)een  the  most  imi>ortant  work  of  the  11-ineh  eqaa> 
torial  at  Haivard.    Tht^  spectroscopic  survey  of  the  brighter  stars  ' 
in  the  northern  hemisj)here  (to  —  1*5^  iU'cliiiation)  is  nearly  printed 
and  the  work  on  fainter  stars  is  beinj;  satisfactorily  pressed.  Besides 
the  spectra,  cli.irts  of  the  entire  sky  are  being  formed  with  the  same  I 
telescopes.    A  pliotoj^raphic  map  of  the  sky  will  thus  be  provided,  ap-  • 
proximately  0!i  tiie  scale  of  the  Dnrchniusternn^,  but  iiieluding  fainter 
stars;  so  far  as  it  lias  been  couipleted  it  has  proved  very  convenient 
for  studying  suspected  variables  aud  in  detecting  errors  in  star  cata- 
logues. 
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Reference  shonkl  also  be  made  here  to  the  lists  of  stars  with  peculiar 
spectra  detected  upon  the  Harvard  Observatory  photographic  plates 
ADd  published  from  time  to  time  by  Professor  Pickering  in  the  Astro- 
nomiseke  Naehriehten, 

A  Mpectroscopic  survey  of  the  southern  heavens  by  direct  observa- 
tion has  been  undertaken  at  the  Melbourne  Observatory.  An  8-inch 
refractor  and  the  4  foot  reflector  will  be  used  in  the  work. 

MOTIONS  OF  STABS  IN  THE  LINE  OF  8IOHT. 

The  fOilowii)*^  is  jv  comparison  ot  the  results  lor  motion  in  tlic  iim*  of 
sight  obtained  by  Dr.  Voj^el  at  Potsdam  with  a  pboto^rapliic  telescope, 
and  those  obtained  by  Maunder  at  tiie  (Ireenwich  Observatory  by  eyo 
observations.  Tlie  motions  are  j^iven^iu  geographical  mileSy  -|-  repre- 
senting recession,  and  —  approach : 


Capella  

Aldebarftu., 

a  Peraei  

Prooyou  


Dr.  YogePs  interesting  results  with  regard  to  Algol  and  other  stars 
have  been  allnded  to  elsewhere. 

Bright  tmes  in  steUar  spectra.-^Mr,  Espin  has  detected  bright  lines  in 
the  speetra  of  a  namber  of  variables  wheh  near  their  maxima,  among 
them  R  Leonis,  B  Hydne,  /  Cygni,  R  Andromedie,  and  S  Oassiopcite 
all  of  Seechi's  third  tyi>e.  Similar  lines  in  the  spectra  of  U  and  V 
Oygui,  of  the  fourth  type  have  been  suspected  by  the  Lick  observers, 
and  when  these  stars  were  for  removed  from  their  maxima.  Mr.  Eeeler 
also  finds  that  he  is  able  to  break  up  the  apparently  continuous  spectra 
of  stars  of  the  type  of  the  Wolf-Rayet  stars  in  Cyf?nu8  into  an  extremely 
complicated  range  of  absorption  bands  and  faint  bright  lines. 

A  remarkable  form  of  spectrum  has  been  discovered  by  Professor 
Pickering  in  that  of  the  star  Pleione,  for  the  F  line  consists  in  this  case 
of  a  narrow  bright  line  superposed  on  a  broader  dark  line,  the  other 
hydrogen  lines  showing  some  indications  of  a  similar  clianicter. 

ASTRONOMICAL  PH0T06BAPHT. 

The  photographic  chart  of  the  heavem. — The  permanent  committee 
appointed  by  the  Astrophotographic  Congress  at  Paris, in  188"^,  as  noted 
in  the  Review  of  Astronomy  for  the  years  1SS7-S8,  liehl  their  first 
meeting  at  the  Paris  Observatory  in  September,  1390.  The  results  of 
the  seven  stances  are  contained  in  a  series  of  twenty-eight  resolations, 
some  of  the  most  important  of  which  are  mentioned  below. 
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No  observatory  in  the  Kfiited  States  appears  on  this  list.  A  bill  was 
introduced  in  (.'ongress  making;  an  ai>propriation  to  enable  the  United 
States  Naval  Observatory  to  audertake  a  share  of  tbe  work,  but  the 
bill  failed  to  become  a  law. 

The  committee  tleeided  that  the  field  of  the  telescope  available  for 
measurement  should  be  2^^  square;  that  the  i>hotographic  plates  em- 
ployed (which  are  to  be  ol  plate  ^biss)  should  be  160"'"'  (6^  inches) 
square  and  the  series  of  refereuce  liues  130*""'  (5^  iuches)  square  with 
the  lines  5"'"'  apart. 

Twelve  test  objects  were  selected,  all  of  which  are  situated  near  tbe 
equator,  at  intervals  of  about  two  hours  of  rig^ht  ascension.  In  addition 
to  these,  the  Pleiades,  Pra'sepe,  and  a  group  iu  Cyguus  were  selected 
for  the  use  of  the  more  northern  observatories. 

To  fix  the  time  of  exposure  so  that  the  plates  shall  contain  stars  to 
the  eleventh  magnitude,  it  was  decided  to  determine  fiistthe  time  nec- 
essary to  j)liot(»;,'raph  a  star  of  the  0.0  inajj^nitude  of  Argelander's  scale,  , 
and  thereby  multiplying  by  6.25  tbe  time  of  exposure  for  magnitude 
II. 0  will  be  obtained. 

Three  niorr  numbers  (3,  4,  and  5)  of  th<^  Bulletin  dii  Comitr  Intenia- 
tional prrma/K  ut  \Hn\r  VK\vvi\t\ou  Pliotographique  de  la  Carte  du  Oiel 
have  beeu  published.   Auioug  the  many  papers  coDtributed  to  these 
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btilletiiis  \rbich  have  a  very  important  bearing  upon  astronomical  pho- 
toKranby,  may  be  mentioned  one  by  Dr.  Bakhuysen  on  the  measnnv 
lueut  of  the  plates  by  the  method  of  rectangrular  coiirdinatew,  in  which 
he  obtains  star  places  comparing  favorably  with  tliose  from  meridian 
observations.  Dr.  Vogel  contributes  one  or  two  papers  on  the  r^s- 
eaux  "  and  the  measurement  of  the  platos,  and  Professor  Kapteyn  sug- 
gests tlie  ex|)tHlitmcy  of  taking  the  catah)giie  plates  with  three  exposures 
at  intervals  of  six  months,  for  the  purpose  of  determining  the  stars* 
proper  motions  and  parallaxes.  Dr.  Scheiner  has  an  important  paper 
OD  the  appiicatioa  of  photoj^raphy  to  the  determinatioa  of  stellar  mag- 
nitudes. 

In  the  fifth  number  of  the  i?MJtefi»,  Professor  Holden  has  two  pajjers 
on  the  photographic  ma;;nitu(les  of  8tar«,  and  Mr.  8chaeberlo  one  on 
the  same  subject.  There  is  also  an  abstract  of  Dr.  Liudemann\s  photo- 
metric determination  of  the  star  magnitudes  of  the  Bonn  Durchmus 
terung,  and  a  paper  by  M.  Trepied  on  the  neressity  of  coming  to  some 
understanding  as  to  what  is  meant  by  stars  ot  the  9Lh,  lltb,  and  14th 
magnitudes  on  the  pliotograpliic  plates. 

The  (piestion  of  the  reproduction  of  the  plates  and  of  the  publication 
of  the  map  has  been  left  open,  but  it  is  i)robable  that  one  or  more 
bureaus  will  be  established  for  measuring  the  negatives  obtained  at 
observatories  not  provided  with  special  apparatus  for  the  j)uri)Ose,  and 
photographic  copies  of  all  plates  will  be  preserved  in  selected  places  in 
case  of  accident  to  the  original  negatives. 

A  meeting  of  those  interested  in  the  various  branches  of  astronomical 
photography  other  than  the  chart  was  called  by  Messrs.  Janssen  and 
Common  in  September,  1889.  The  chief  matters  for  discussion  being  a 
complete  photographic  record  of  solar  phenomena,  including  solar 
spectrum  photography;  a  systematic  description  of  the  lunar  surface 
by  photography  on  a  large  scale;  photographs  of  planets  and  their 
satellites,  of  comets,  meteors,  aud  particularly  of  nebulae,  clasters,  and 
of  stellar  spectra. 

In  discussing  the  theory  of  the  photography  of  a  Btar  projected  upon 
a  bright  background.  Professor  Holden  calls  attention  to  the  fact  that 
the  most  important  factor  is  the  ratio  of  the  focal  length  to  the  a()erture 
of  the  objective;  generally  speaking  it  would  be  an  advantage  to  dia 
phragm  the  objective  during  the  day.  This  is  also  true  with  regard  to 
ordinary  observations  during  the  day,  a  point  of  particular  importance 
in  connection  with  meridian  observations. 

Authoritative  testiiiioiiy  as  to  the  value  of  photography  for  obtaining 
accurate  measures  of  star  clusters  is  given  by  Dr.  Elkin,  who  lias  com- 
pared Dr.  Goidd's  reductions  of  Kutlierlurd's  photograi>hs  of  the  Plei- 
ades taken  over  20  years  ago,  with  the  heliometer  measures  made  at 
Kdnigsberg  and  New  Haven.  The  smallness  of  the  probable  error  Dr. 
Elkin  regards  as  j)roof  that  in  ])hotography  we  have  a  means  of  in- 
vestigation for  micrometric  work  at  least  ou  a  par  with  auy  existing 
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method,  and  donbtlesH  far  surpassing  the  present  methods  iu  ease  of 
measurenu'iit  and  outpur  of  work. 

The  Heurv  Brothers  are  re[)orted  to  have  made  a  decided  advance 
in  lunar  photoj^raphy  in  the  plates  taken  with  the  equatorial  of  0'».32 
(12.6  inches)  rture  intended  for  the  chart  work.  The  improvement  is 
attributed  especially  to  the  process  of  enlarffement  em[)loyed,  which 
makes  the  diameter  of  the  moon  about  1"'  (39  inches).  This  photo*rraphic 
work  is  to  be  continued  with  the  great  equatorial  coude,  which  is  soon 
to  be  mounted  and  provided  with  a  photographic  objective. 

Mr.  Ivoberts  has  devised  a  machine,  wiiicli  he  calls  a  pantograver,'* 
for  measuring  the  magnitutles  of  the  stars  depi(!ted  upon  the  photo- 
graphic platen  and  trausferriug  them  to  metallic  plates  tor  priutlog. 

COHBTB. 

Tke  origin  o/eomets, — Dr.  Bredicbin,  the  present  director  of  tbe  Pal- 
kowa  ObserTator^^  who  has  devoted  mach  time  to  the  study  of  oomet- 
ary  phenomena^  has  expressed  tbeopiaion  that  periodic  oometsowe  their 
origin  to  the  segmentation  of  ordinary  parabolic  comets^  having  been 
thrown  off  from  the  latter  by  an  eruption  anch  as  it  is  generally  sup- 
posed we  have  witnessed  in  tbe  great  comet  of  1882,  and  earlier  in 
Biela's  comet.  Dr.  Kreutz's  monograph  on  this  great  September  comet 
of  1882  formfr  one  of  the  most  important  of  recent  contributions  to  com- 
etary  literature.  The  formidable  obstacles  to  an  accurate  determination 
of  its  orbit  presented  by  the  disintegration  of  the  nnctens  into  several 
points  of  condensation  seem  to  have  been  most  skillfhlly  surmounted 
by  the  computer.  His  final  value  for  the  period  of  revolution  is  772JS 
years. 

Dr.  Holetschek  claims  that  the  systematic  grouping  of  cometary  peri- 
helia in  certain  directions  (270o  and  90O  of  heliocentric  longitude)  has 
no  connection  with  the  general  motion  of  the  solar  syetem  in  sfMice, 
bnt  is  due  to  the  position  of  the  earth  at  the  time  that  sudi  discoveries 
are  most  readily  made. 

An  important  paper  on  the  capture  theory  of  comets  will  be  found 
in  the  BuUeUn  Aitranomique  for  June,  1889,  and  in  tbe  same  Journal  for 
December,  1890,  M.  Tisserand  has  a  further  contribution  to  the  same 
subject. 

The  Observatory  for  Augost,  1889,  has  a  useful  table  of  the  approxi- 
mate positions  at  the  time  of  discovery  of  all  comets  seen  since  1809, 
with  brief  notes  on  the  physical  ap])earance  of  each.  Mr.  Denning,  who 
has  compiled  this  table,  proposes  to  supplement  it  by  one  with  similar 
data  for  the  comets  Irouj  1840  to  18(>.s. 

Brorscnh  comet. — A  careful  sean'h  for  lirorscn'iS  comet,  which  passed 
perihelion  in  181K),  was  made  by  iJrooks  ami  Swift,  but  witiiout  eftect. 
This  comet  was  discovered  in  184G,  and  was  last  seen  in  1879;  it  couhl 
not  be  seen  at  the  return  in  1884.  Tctnpel's  second  comet,  and  Bar- 
nard's comet  1884  II,  were  also  expected  to  return  to  perihelion  in 
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1S90,  Init  were  uniavurably  situated  for  observatiuu  aod  escaped  de- 

tecti(Mi. 

Comets  of  188J)  and  18U0.— W.  K.  Brooks  reported  the  discovery,  on 
the  morning?  of  January  15,  1889,  of  a  faint  coniet  in  Sagjittarins,  and  to 
it  the  designation  Coniet  a  ISS9  was  given,  as  the  tiist  comet  discovered 
<luring  the  year.  A  careful  search  for  the  object  was  made  by  a  num. 
ber  of  observers,  especially  by  Barnard  and  Swift,  but  without  success. 
As  the  three  observations  necessarv  for  determining  the  orbit  were  not 
secured,  the  comet  is  not  catalogued  with  those  of  the  year.  A  comet 
announced  by  JSwift  on  July  15,  ISSl),  is  also  omitted,  as  it  proved  to  be 
identi(;al  with  the  comet  discovered  by  Brooks  cm  August  7,  1888b 
(1888  III). 

A  phenomenon  reported  at  Grahamstown,  South  Africa,  on  the  27th  of 
October,  1 890,  shou  Id  be  men  tioued  in  connection  with  the  notes  on  comets. 
It  was  described  as  a  bright  band  one-fourth  of  a  degree  wide  and  30^ 
longitude,  afterwards  increasing  to  90°.  At  one  end  it  looked  like  the 
head  of  a  comet,  while  the  other  end  faded  out  gradually.  Its  motion 
was  extraordtoary,  as  it  swept  over  more  thao  100^  iu  less  than  1^  Id"*. 

The  comets  for  the  years  1889  and  iSDO,  witli  their  final  designations, 
in  the  order  of  perihelion  ])assage  are  as  follows: 

Comet  1889  I:       j     The  first  comet  of  1889,  in  the  order  of  perihelion 

= Comet  e  1888.  I  passage,  was  that  discovered  by  Barnard  at  the 

Lick  Observatory  witli  a  4  ineli  comet-seeker  on  September  2,  1888,  or 
the  morning  of  September  3.  It  was  also  in(lei)endently  discovered  by 
Brooks,  at  Geneva,  New  York,  on  the  following  morning.  At  the  end 
of  November,  and  as  late  as  January  4, 1889,  it  was  visible  to  the  naked 
eye.  Perihelion  was  passed  on  January  31,  1889,  and  by  that  time, 
the  comet  disajipeared  in  the  sun's  rays.  The  first  observations  after 
conjunction  were  made  about  May  24,  and  it  was  followed  till  its  light 
was  again  overpowered  by  that  of  the  sun,  late  in  October,  1^89,  its 
appearance  being  about  tiie  same  as  before  perihelion,  small,  round, 
quite  bright,  and  with  a  short  tail.   The  orbit  seems  to  he  hyperbolic. 

Barnard  remarked  on  June  3  that  there  was  an  anomalous  tail  directly 
following  the  comet,  about  1^  in  length  and  some  2'  or  'A'  broad,  a  phe- 
nomenon which,  according  to  Bredichin,  was  probably  au  efitect  of  per- 
spective. 

The  comet  was  observed  again  at  the  Lick  Observatory  by  Barnard 
August  17,  1890,  although  its  distances  from  the  earth  and  sun  were 
then,  respectively,  0.0  and  6.5  in  t^rms  of  the  earth's  mean  distance. 
Tiie  later  observations  confirm  the  hyperbolic  character  of  the  orbit. 
Comet  1889  11 :  I  On  the  evening  of  March  31, 1889,  E.  E.  Barnard 
.  ~  <^'<>'pet  b  1889.  I  discovered,  with  the  12-iDch  equatorial  of  the  Lick 
Observatory,  a  very  small  and  slender  comet,  with  a  tail  W  limg.  By 
the  end  of  April  it  was  lost  in  the  evening  twilight,  reappearing  again, 
with  extremely  slow  geocentric  motion,  about  July  26,  and  remaining 
visible  to  November  21.  The  great  perihelion  distance  of  this  comet  te 
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especially  noteworthy,  amonntiDg^  to  times  the  diMtaooe  of  the  earth 
ttom  the  sun,  a  distance  which  seems  to  have  been  surpassed  in  the 
catalogue  of  cotiH'ts  only  by  coraet  1885  II,  with  a  perihelion  of  and 
the  comet  of  1729,  with  perihelion  distance  4, 

Comet  1889  HI :  {  Mr.  Barnard  discovered  another  comet  at  about 
=  Comet  oi88&,  2  o'clock  ott  the  morning  of  June  24,  in  the  con- 
stellation Andromeda.  At  the  time  of  disooveiy  the  comet  was  only 
three  days  past  perihelion.  It  was  then  very  Mnt  and  rapidly  became 
still  fainter,  being  last  obserred  on  Angust  0.  The  elements  compnted 
by  Berberich  show  considerable  ellipticity  in  the  orbit,  the  period  of 
revolution  being  128  years. 

Comet  1889 IV:  i  A  tolerably  bright  comet  was  discovered  with  the 
=  Comet  e  1889.  |  naked  eye  by  Mr.  J,  Eweu  Davidson  at  Brans- 
combe,  Mackay,  Queensland  (latitude— 21°  9^  sontli),  on  July  19.  It 
had  a  sharp,  stellar  nucleus,  and  a  tail  SO'  long;  in  a  photograph 
taken  by  Barnard  at  the  Lick  Observatory  on  July  80,  the  tail  could  be 
followed  still  farther,  to  a  distance  of  almost  l<>from  the  head.  A  second 
tail  was  reported  by  Kammermann,  of  Geneva,  on  the  17th  of  August, 
and  a  segmentation  of  the  nucleas  by  Eicco  about  a  week  earlier. 

Professor  Holden  finds  that  the  brightest  part  of  the  tail  was  j J^, 
of  the  brij^^iitness  of  the  brightest  part  of  the  solar  corona  during  the 
eclipse  of  January  1,  1881),  and  ^unh(,T>T,  that  of  the  full  moon. 

The  comet  was  followed  in  tlic  northern  hemisphere  to  about  the  end 
of  the  year. 

The  spectrum  accordinfj  to  the  Lick  and  ralermo  observations  in 
July  and  August  showed  no  peculiarity;  the  carbon  bauds,  and  the 
coutiuuous  spectrum  of  the  nucleus,  alone  being  reeoided. 
Comet  1889  V:      ;     William  K.  Brooks,  of  (  Jenex  a,  !sew  York,  while 

—  Comet  d  iKS'j.  I  sweeping  in  tlie  south  western  sk.v  on  the  morning 
of  July  G,  1889,  <leteete(l  a  suspicious  lookin^^  nebulous  object,  tlie  com- 
etary  character  of  which  lie  was  able  to  con  (inn  on  the  following 
morning;  it  was  then  faint,  of  about  lltli  magnitude,  a  diameter  of  1', 
stellar  nucleus,  and  tail  10'  long.  The  comet  attracted  no  especial 
attention  from  astronomers  till  August  1,  when  Barnard  discovered 
tiiat  it  had  two  small  and  nebulous  companions,  and  on  the  morning 
following  if  was  evident  that  these  two  objects  were  moving  with  the 
parent  comet  through  space.    Mr.  Barnard  says: 

On  August  3  they  were  examined  with  the  .'iG-inch  equatorial,  which 
showed  the  whole  group  very  beautifully.  Each  of  the  companions  had 
a  very  small  nucleus  and  condensation  in  a  very  small  head  and  a  short 
faint  tail,  presenting  a  perfect  miniature  of  the  larger  one,  which  was 
pretty  bright  and  well  developed,  with  small  nnclens  and  slightly  fan* 
shaped  tail  long.  There  was  then  absolutely  no  nebulous  connection 
with  the  larger,  nor  has  there  been  at  any  time  since,  either  in  the  12- 
inch  or  in  the  ^-iuch  telescope.  Nothing  whatever  has  been  seen  here 
of  the  nebolons  envelope  spoken  of  by  the  Vienna  observers  as  appar- 
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ently  inclosinf?  the  whole  gmiip  (A.  N.,  2914).  I  have  from  the  first 
can'tiilly  looked  for  a  nebulous  coimection.  Under  unfavorable  circuoi- 
stauees  the  tails  of  B  and  C  niij^ht  be  iinai^ined  to  be  a  conneetin<;  neb- 
ulosity, but  the  tail  of  H  falls  short  of  A,  an<l  that  of  C  does  not  nearly 
rearcU  B.  Eaeh  comet  is  in  ai>pearanee  absolutely  indt^pendent  of  the 
other.  The  tails  of  all  three  hav  e  lain  in  the  line  of  the  nucleus  of  A, 
aod  therefore  have  not  sensibly  deviated,  from  the  i>osition  anyle  lill*^." 

**Oii  August  4,  two  other  conipanions  were  detected  with  the  great 
telescope,  one  of  which  was  measured,  the  other  being  too  elusive  to 
set  the  wire  on.  1  have  numbered  thest?  four  companions  B,  C,  1>,  E, 
in  tlie*order  of  increasing  right  ascension,  A  being  the  larger  comet,  D 
and  E  being  the  two  last  discovered.  D  has  been  seen  several  times 
since  the  moon  withdrew,  but  has  always  been  too  faint  to  observe.  It 
has  not  sensibly  changed  its  j)osition.  E  has  only  been  seen  once.  Its 
))Ositiou  angle  referred  to  C  would  be  the  same  as  that  of  D,  and  its 
distance  twice  as  grea'.  Four  or  live  other  nebulous  bodies  observed 
near  the  comet,  August  2,  have  uot  siuoe  been  seen,  aud  were  probabJy 
nebulous. 

"The  results  of  the  observatious  of  the  two  brighter  companions  are 
extremely  iuterestlDg.  Measures  of  B  have  been  made  on  eighteen,  aud 
of  C  ou  seventeeu  nights.  These  two  have  almost  exactly  the  same 
position  angles,  which  have  been  sensibly  constant.  Their  distances 
from  the  main  body  have,  however,  been  increasing.  At  the  hist  ob- 
servations, B  seems  to  be  stationary,  the  distanoe  from  A  remaiolng 
constant,  while  C  coutiuues  to  re<!ede." 

Mr.  Chandler's  investigation  of  the  orbit  of  this  oomet  has  devel- 
oped a  strong  probability  that  it  is  identical  with  a  comet  discovered 
by  Messier  in  1770,  often  called  LexelPs  lost  comet,  because  that 
astronomer  calculated  that  it  was  moving  in  an  elliptic  orbit  with  a 
period  of  about  5^  years,  though  it  was  not  seen  afterwards.  It  is  now 
well  know u  that  this  was  dae  to  the  fact  that  at  the  return  in  1776 
its  position  was  such  as  to  render  any  observation  impossible,  aud 
before  another  return  could  take  place  the  comet  made  in  1779  so 
close  an  approach  to  the  planet  Jupiter  as  completely  to  change 
tiie  nature  of  the  orbit.  Mr.  Chandler  finds  that  Brooks's  comet  also 
made  a  near  approach  to  Jupiter,  so  near,  in  fact,  on  May  20, 1886,  that 
it  was  only  about  nine  diameters  of  Jnpiter  distant,  or  only  a  little 
ontside  the  orbit  of  his  third  satellite.  Calculation  of  the  elements  of 
the  oomet  orbit  before  this  appnlse  leads  to  tlie  conclusion  that  they 
present  a  great  similarity  to  Chose  of  LexelPs  comet  after  its  approach 
to  the  planet  in  1779,  rendering  tlie  probability  great  that  the  bodies 
are  identical.  Mr.  Chandler  shows  that  no  similar  serious  disturbance 
willooour  again  until  1921,  so  that  appearances  may  be  looked  for  in  189U, 
1903, 1910,  and  1917,  at  each  of  which  return  the  condition  of  visibility 
will  be  fiavorable,  giving  opportunities  for  further  investigations  into 
the  mottons  of  this  interesting  comet,  which,  it  appears,  narrowly 
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escaped  being  converted  into  a  tilth  satellite  of  Jupiter.  Mr.  Barnard 
succeeded  in  finding  and  observing  the  comet  again,  on  the  night  of 
November  21, 1890,  with  the  incii  Lick  telescope,  eigiit  months  after 
it  had  been  given  up  as  beyond  reach  ;  and  wheu  its  distance  from  the 
earth  was  3.09,  and  from  the  sun  3.65. 

Comet  1889  VI :    !     Swift,  at  Rochester,  discovered  a  new  comet  on 

 ==0«niPt/iH-^u.    J  Noveml>er  10,  while  searching  for  new  uebulse;  it 

was  a  faint  round  nebulous  mass,  without  tail,  and  it  retnained  ex* 
c<'edingly  faint  during  its  entire  period  of  visibility;  being  seeD  in 
only  the  most  powerful  telescopes  about  the  middle  of  January.  The 
orbit  proved  to  be  elliptical,  aod  with  the  remarkably  short  period  of 
8.8  years,  according  to  Searle's  compntation. 


Comet  1890 1 : 
=Comet  g  1889. 


A  faint  comet  was  discovered  by  Borolly  at  the 
Marseilles  Observatory  on  December  12, 1889,  this 
being  the  first  comet,  after  an  interval  of  three  years,  discovered  in 
Earope.  On  January  8, 1800,  it  appeared  in  the  finder  of  the  Munich 
refractor  lilce  a  faint  star  of  the  seventh  or  eighth  magnitude. 

Comet  1890 II :         Discovered  by  W.  B.  Brooks  at  the  Smith  Ob- 
= Comet  a  1890.      servatory,  Geneva,  New  York,  March  19, 1890.  A 
small  comet  with  stellar  nucleus  and  short  tail.  It  was  still  observable 
about  the  middle  of  October. 

Comet  1890  III :  [  Discovered  by  Coggia  at  the  Marseilles  Observa- 
=  Coniot  6  1H<>0.  tory,  July  18,  1890.  It  was  quite  bright,  round, 
with  central  coiHU-nsiUion  (  (tmparablo  with  a  star  of  about  tenth  or 
eleventh  maguitiide.  It8  li^ht  rapidly  diminished  and  it  soon  disap- 
peared below  the  northwest  horizon.  Parabolic  elements  represent  the 
observations  quite  accurately,  though  they  show  some  resemblance  to 
those  of  the  comet  ot  1580. 

This  comet  was  discovered  three  months  and  a 
half  alter  perihelion  passage  by  Zona  at  Palermo^ 
November  16,  1890.  It  was  at  first  quite  bright,  but  grew  Winter 
rapidly,  though  it  was  still  observed  after  the  close  of  the  year. 

An  ephemeris  for  d'Arrest^s  periodic  comet 
had  been  prepared  by  Leveau,  and  the  comet 
was  looked  for  without  success  for  some  time, 
and  it  was  feared  that  it  had  gone  by  undetected,  when  it  was  picked 
up  by  Barnard  at  the  Lick  Observatory  on  October  6,  as  an  entirely 
unexpected  object.  On  the  first  few  nights  the  comet  was  extremely 
ikint  and  diffused,  but  it  was  seen  later  with  a  3i-inch  finder. 
Comet  1890  VI :        Discovered  by  W.  F.  Denning  at  Bristol,  Eng. 

B Comet  e  1890.  \  land,  July  23,  with  a  lu  inch  reflector,  a  faint, 
rouufi  TU'bnlosity,  about  1'  diameter  with  faint  central  condensation, 
and  (luite  near  »>  and  Z  Ursa*  Minoris.  It  moved  directly  towards  the 
iMluator,  ami  was  visible  til!  November,  having  a  stiiall  steihir  nucleus 
of  the  thirteenth  luaguitude,  and  a  faint  ditiiised  tail. 


Comet  1890  IV  : 

=  Comet  e  1890. 


Oomet  ISOOV: 
s  Comet  d  1890. 
3=  d'Amtl^*  comet. 
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Comet  1890  VII :        This  comet,  the  most  iuteresting  jierhaps  of  those 
rr^  ("onu't/ IH90.       found  dm  inp  the  year,  on  account  of  its  short 
period,  was  discovered  by  H.  Spitaler  at  Vienna.  November  IG,  1890. 

Dr.  Si)itnler,  in  looking;  for  the  comet  discovered  by  Zona,  turned  the 
27  ineli  teh'sco])e  towards  the  i)la('e  which  itshouhl  oecmpy,  according  to 
the  dispatch  received  by  him,  and  immediately  perceived  a  very  faint 
comet,  but  conchiding  from  the  descriprion  that  Zona's  was brigfhter,  by 
turning  the  telescope  a  little  he  found  the  latter,  physical  connection 
between  the  two  being  exchuled  by  the  slower  luotiou  of  his  owu.  The 
period  appears  to  be  about  QA  years. 

Appr€^mat9  elemmilt    the  eowwt§  of  1D89  and  1890.  * 


Designation. 


1889  I 

n 

III 
IV 
V 
VI 

1890  I 
TI 

III 
IV 
V 
VI 
VII 


Penhelion=T 

fin'cii  wirli 
uieaii  tiuie. 


n 


Jan. 

Jiiue 

J  IT  tie 

.Inly 

Bept. 

Nov. 

Jan. 

June 

July 

Aug. 

Sept. 

S«pt. 

Oct. 


:u.2i 

10.  tt2 
20.78 
19. 27 
30.01 
29.82 
2t).  48 
1.47 
8.65 
7. 09 
16. 

24.48 
26.  £6 


o  ' 
357  25 
310  42 
270  58 
286  11 

17  58 
330  25 
8  29 
320  21 

14  25 

sr>  23 
146  5 
100  7 

45  6 


310  29 
236  6 

60  8 
MTi  52 
343  28 

70  1 
I'M)  52 

68  54 

85  53 
331  19 
172  58 
163  0 

12  51 


13 

57 


166  22 
163  51 

31 

65 
6  4 

10  15 

r><)  4'. 

120  34 
63  15 

154  IH 
15  43 
W  56 
12  51 


1.815 
2.256 
1.110 

1.040 
1.950 
1.354 
0.270 
1.90H 
0.766 
2.047 


1.260 
1.818 


0.967 


0.68:1 


0.627 
'6.*47i 


Desigualioo. 


18:9  I 
11 
III 
IV 

V 
VI 

1890  I 


Disocrrerer. 


Date  of 
diaeoveiy. 


Baniard. . 
....<lo  ... 
....do  .... 
Daviilson. 
Brooks  .  - . 
Swift  . ... 
Borrelly. . 


1888,'9. 


II  {  Brooke.. 

III   <-'<»KK5a 

IV  j  Zona  .... 

V   Bernard. 

VI  '  Denonig 

VII  1  Spitaler  . 


2 
31 


Sept. 
Mar. 
June  23 
Jnlv  21 

July 

Nov. 
Dec. 


4) 
17 
12 


1890. 
Mar. 
July 
Nov. 
Oee. 
July 
Nov. 


19 
18 
15 
6 
23 
16 


Synonym. 


18H9& 
1K89  r 
I88l»  f 
1881M 
1889/ 
18b9y 

IKK)  a 
1890  6 
1890  c 
1890rf 
1890  0 
IHOO/ 


Remarks. 


Elliptio  f 

LoxeU'iir 


d'Arreefe's. 

Period  6.4  years. 


*  See  AetneeBiieal  Jooraal.  Koe.  US  end  I 

METKOUS. 


A  valuable  r^sum^  of  meteoric  astronomy  has  been  pablished  by  Prof. 
J.  R.  Eastman  in  the  Bulletin  of  the  Philosophieal  Society  of  Wasbinfir- 
tuu.  (Vol.  XI.)  Abstracts  of  the  various  tiieories  propoouded  in  ox- 


Digitized  by  Google 


144 


As'iaonom  roH  mn,  im. 


plauatiou  of  meteors  are  giveu,  auil  exteusive  catalogues  of  observed 
meteors  and  meteorites. 

Mr.  Denning  pointed  out  several  years  a^o  that  there  were  a  number 
of  meteor  streams  in  which  the  meteors  seemed  to  radiate  from  the  same 
point  in  the  sky  for  a  period  of  three  mouths  or  more.  The  oijly  expla 
nation  of  this  phenomenon  seemed  to  be  that  the  meteors  were  moving 
with  frightful  velocity  through  space,  but  M.  Tisserand,  from  a  matlie- 
matical  study  of  the  problem,  shows  that  these  meteors  do  not  all 
come  from  the  same  stream;  they  may  perhaps  belong  to  a  family  i»re- 
senting certain  connnon  characteristics,  but  tliey  are  in  reality  ditfereiit 
streams  accidentally  lalling  together,  a  not  very  improbable  assumptiuu 
considering  the  great  number  of  nieteor  streams  and  the  difficulty  of 
determining  the  radiant  with  any  degree  of  precision. 

Mr.  Denning  does  not,  however,  admit  that  an  accidental  coincidence 
of  radiant  points  of  ditlerent  streams  is  a  sufficient  explanation  of  the 
phenomena  he  has  observed. 

tIie  zodiacal  light. — Prof.  Arthur  Searle,  who  has  made  a  special 
study  of  the  zodiacal  light,  tinds  that  the  permanence  of  the  ordinary 
western  light,  subject  only  to  slight  variations  in  the  degree  of  visi- 
bility, iscontirmed  by  the  observations  of  the  last  50  years  at  the  Hanaud 
Observatory.  The  zodiacal  bands,  which  are  said  to  form  a  prolong- 
ation of  the  ordinary  zodiacal  light,  were  not  seen,  though  stellar  or 
nebulous  bauds,  one  extending  from  Aquila  to  the  Pleiades,  and  the 
second  from  PrsBsepe  to  Coma  Berenices  have  been  noticed  and  perhaps 
offer  an  explanation  of  the  zodiacal  bands.  The  Gegenschein,  it  is  sug- 
gested, may  be  due  to  a  mazimnm  of  light  reflected  from  the  meteoric 
matter  scattered  in  the  solar  system. 

The  observations  of  Prof,  0.  Miohi  Smith,  carried  on  at  intervals 
.  since  1875  indicate  a  periodic  appearance  of  the  line  at  wave-length  55S 
in  the  zodiacal  light  spectrum  ;  a  line  ditieriug  but  little  in  wave-leugth 
from  the  auroral  line  (wave-length  55G.7). 

PL.AJSKTS. 

A  very  laborious  work  is  being  carried  on  in  the  office  of  tbe  Ameri- 
can Ephemeris,  under  the  superintendence  of  Professor  Newcomln-tbe 
re-determination  of  the  elements  of  all  the  larger  planets.  Professor 
llewcomb^s  plan  includes  the  re-reduction  of  the  older  planetary  ob86^ 
vations  and  the  discussion  of  the  later  ones,  with  a  view  of  rednoiog 
them  all  to  a  uniform  system.  Another  branch  of  this  planetary  work 
is  a  determination  of  the  mass  of  Jupiter  from  the  motions  of  Poly- 
hymnia, and  a  comparison  of  Hansen's  tables  of  the  moon  with  observed 
occnitations  since  1750. 

The  first  volume  of  this  series  of  memoirs  upon  the  theories  of  the 
major  planets  has  appeared  in  the  "Astronomical  Papers,"  of  the 
American  ephemeris,  being  a  new  discussion  of  Jupiter  and  Saturn  by 
Hill,   iic  bus  determiued  the  complete  analytical  expressions  for  the 
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oodrdinates  of  tbese  two  planets,  giving  also  a  provisional  oompariaon  of 
his  theory  with  observations.  The  method  tbUowed  is  ia  general  that 
of  Hansen. 

In  ooinmcnting  npon  recent  determinations  of  planetary  masses  from 
the  motions  of  comets,  Professor  Hall  says : 

•«The  objection  to  deducing  values  of  planetary  masses  from  the 
motions  of  comets  consists,  I  tbiuic,  in  the  fact  that  apparently  other 
forces  than  that  of  gravitation  act  on  these  bodi^  As  a  comet  ap- 
proaches the  snn  it  changes  form,  disintegrates,  and  matter  is  thrown 
off  to  form  a  tail.  Until  we  know  more  of  the  theory  of  these  changea 
the  computation  of  masses  from  the  motions  of  comets  and  Infmncea 
about  the  resisting  medium  in  space  must  be  uncertain.'' 

Meboubt. — ^The  observations  of  Schroter  early  in  the  present  oen* 
tnry  indicated  that  Mercury  had  a  motion  of  rotation  about  its  axis  of 
about  24  hours.  Subsequent  observers  foiled,  however,  to  confirm  his 
observations,  and  the  queHtion  of  Mercury's  rotation  has  generally  been 
regarded  as  one  of  the  unsettled  problems  of  astronomy.  M.  Schiapa- 
relli,  taking  advantage  of  the  clear  sky  of  Milan,  has  observed  Mercury 
since  1881,  obtaining  about  one  hundred  and  fifty  sketches,  showing 
quite  well-marked  spoto,  from  which  he  has  deduced  a  rotation  period 
of  88  da:^  8,  the  same,  in  fact,  as  the  period  of  rotation  of  the  planet 
-  around  the  snn.  Scbiuparelli  also  concludes  that  the  axis  of  rotation 
must  be  nearly  perpendicular  to  the  orbit  of  the  planet,  the  rotation 
being  uniform. 

Dr.  von  U®rdtl  has  obtained  the  following  values  for  the  mass  of 
Mercury : 

I.  Ma«s  of  Mercury,  1 :  r>,012,ri4'J  from  Wioueoke's  comet* 
II.  Mam  of  Mercury,  1:  5,514,700  Le  Venriw'A  e^aatioa  modlM. 

III.  Maw  of  Meroary,  1 :  5,64A,<M)0  Enoke's  comet,  1819^18(}8. 

IV.  Mam  of  Mercury,  1:  5,669,700  Encke's  oouiet,  1<<71-18CI5. 

VENUS.~Schiapai«lli  has  concluded,  from  au  exhaustive  rediscussion 
ol  all  the  older  observations,  combined  with  his  own  observations  of 
1877  and  1878,  that  Venus  rotates  upon  its  axis  in  225  days,  or  the  same 
time  that  it  rotates  about  the  sun,  contrary  to  the  generally  received 
hypothesis  that  its  rotation  period  is  about  23  hours.  Venus,  then,  as 
well  as  Mercury,  would  seem  to  turn  always  the  same  face  to  the  snn, 
as  the  moon  turns  the  same  face  to  the  earth. 

The  Earth — Variation  of  latitude.— The  subject  of  the  change  of  ter- 
restrial latitudes,  to  which  allusion  has  been  made  in  previous  reports, 
continues  to  receive  considerable  attention  fh>m  astronomers  and 
geographers.  The  following  results  have  been  obtained  by  Dr.  Eiist- 
ner,  in  continuation  of  his  former  researches,  from  7  pairs  of  scars  at 
three  different  times  of  the  year : 

Bpocb.  liAtlliMktor  BffliD. 

IbSJ.  32  +^2°  30'  16".73-0.82  J  A 

18d4.70  16".964  0.83  J  A 

1 H8-.  31  16",r>2— 0,65  J  A 

a.  Mis.  129  ^10  . 
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where  J  A  represents  the  oomotion  to  the  assumed  constant  of  aber- 
ration. The  direct  inference  ftom  these  flgnres  is  that  in  7  months 
the  latitade  of  Berlin  decreased  (K'.4i.  Pnlkowa  showed  abont  the 
same  time  a  similar  change : 


a  decrease  of  0".33  from  1884.70  to  1885.:U. 

The  general  agreement  of  these  results  certainly  calls  for  furtlier 
investigation  ;  and  to  test  the  matter  Mr.  Preston  has  been  sent  out  by 
the  II.  S.  Coast  Survey,  and  Dr.  Marcuse  by  the  International  Geo<letic 
Commission,  to  Honolulu,  which  is  at  the  opposite  end  of  the  earth's 
diameter  from  Berlin,  and  by  simultaneous  observations  at  these  two 
statjous  it  is  hoped  the  question  will  be  settled. 

It  is  quite  possible  that  the  origin  of  the  apparent  change  at  Berlin 
in  1884-188518  meteorological,  a  view  to  which  Dr.  Foerster  inclined  in 
bringing  the  matter  before  the  Association  G^od^sique  in  1888.  The 
whole  qaestiou  is,  then,  whether  there  are  changes  in  the  disposition  of 
atmospheric  strata  sutticieut  to  account  for  the  facts  observed,  or  the 
axis  of  I'otation  and  the  axis  of  inertia  of  the  earth  are  not  sensibliy 
coincident. 

A  com]>leto  r<^sum^  of  the  subject  is  given  by  M.  Tisaerand  in  the 
BuUetiu  Aatronomique  for  September,  ld90. 

Mr.  Ricc6  has  experimented  with  a  somewhat  novel  demonstration  of 
the  rotundity  of  the  eartii.  At  the  observatory  of  Palermo,  which  is 
situated  at  a  distance  of  l  \  miles  from  the  Mediterranean  and  236  feet 
above  its  level,  a  great  number  of  photographs  of  the  sun  reflected  from 
the  surface  of  the  water  have  been  tiiken  a  few  minutes  after  risinjror 
before  setting,  and  tliey  show  that  the  diameter  in  the  plane  of  reflec- 
tion is  less  in  the  reflected  imaj^e  than  in  the  direct.  This  deformation 
is  due  to  tlie  fact  that  the  surface  of  the  water  forms  a  cylindrical 
mirror,  with  axis  horizontal  and  normal  to  tlie  i)lane  of  reflection.  The 
amount  of  the  observed  flatteuiug  accords  well  with  that  demanded  by 
theory. 

Standard  time. — The  introduction  of  the  system  of  standard  time, 
which  has  been  found  of  such  practical  usefulness  in  the  United  States, 
has  been  quietly  agitated  in  other  countries  for  several  years  pa^t,  and 
a  well-written  article  upon  the  subject  by  Dr.  Robert  Schram  will  be 
found  in  the  Observatory  for  April,  1890.  The  adoption  of  a  uniform 
time  system,  the  time  of  the  fifteenth  meridian  east  of  Greenwich,  has 
been  very  favorably  looked  upon  in  Austria  and  Germany  for  railroad 
purposes. 


lAlttede  of  Pnlkftw» 

+590  4ff  10".53 


18".54 
18  ".63 
l«'.3l 
1S".30 


ASTfiONOMY  FOU  1889,  18m). 


147 


Of  the  proposed  ohange  of  the  beginning  of  the  astronomioal  day  from 
midday  to  the  preceding  midnight  nothing  has  been  heard  since  the 
original  agitation  of  the  subject  at  the  time  of  the  Meridian  Oonteeooe 
at  Washington  in  1884. 

The  moon^s  physical  Ubration, — ^Dr.  Jnlins  Franz  of  the  ESnigsber^ 
observatory  has  done  an  excellent  piece  of  work  in  bringing  to  light 
and  discnssing  (vol.  38,  Koaigsberg  Beobachtnngeu)  the  observations 
of  the  moon  made  by  Schliiter,  an  assistant  of  Bessel's,  in  1841-1843, 
the  work  having  been  undertaken  by  Scbliiter  under  the  immediate 
supervision  of  his  distinguished  chief.  The  observations  were  continued 
by  Wichmann  after  Schliiter*s  death,  but  Wicbmaun  was  never  able  to 
do  more  than  to  reduce  his  own  observations  for  preliuiiuaiy  results  to 
be  used  in  a  discussiou  of  all  the  material  available. 

Dr.  Fiaiiz  recommends  the  substitution  of  observations  of  the  spot 
Mosting  A  for  those  of  the  limbs,  in  determining  the  moon's  place,  a 
method  upou  which  a  rei)ort  was  publisheil  by  the  late  Dr.  C.  H.  F. 
Peters  in  the  U.  8.  Coast  Survey  volume  for  185G.  • 

Temperature  of  the  moon. — A  memoir  ou  the  temperature  of  the  moon 
by  Mr.  S.  P.  Latigley  forms  a  part  of  the  fourth  volume  of  the  i)iiblica- 
tions  of  the  National  Academy  of  Sciences,  and  is  re-published  in  a  some- 
what abbreviated  form  in  the  American  Journal  of  Science  for  Decem- 
ber, 1889.  The  paper  may  be  regarded  as  the  completion  of  a  piece  of 
work  commenced  in  1883,  and  represented  by  papers  read  in  1884  and 
188G,  as  well  as  the  present  one.  The  principal  conclusion  drawn  is 
"that  the  mean  temperature  of  the  sunlit  lunar  soil  is  much  lower  than 
has  been  supposed,  and  is  most  probably  not  greatly  above  zero  centi- 
grade." The  principle  by  which  this  temperature  is  estimated  is  that 
the  position  of  the  maximum  iu  a  curve,  representing  invisible  radiant 
heat  of  diflferent  wave-lengths,  furnishes  a  criterion  as  to  the  tempera- 
ture of  the  nvdiatin^  solid  body.  In  the  lunar  spectrum  two  distinct 
heat  maxima  are  found — one  corresponding  to  radiation  reflected  from 
the  soil,  the  other  to  that  emitted  by  it  (when  warmed  by  sunshine). 
The  determination  of  the  second  maximum  with  accuracy  would  give 
an  accurate  value  for  the  temperature  of  the  sunlit  soil;  but,  unfortu- 
nately, the  absorption-bands  produced  by  the  earth\s  atmosphere  ob- 
scure this  maximum,  and  render  the  conclusions  somewhat  uncertain; 
so  that  Professor  Langley  is  compelled  to  state  his  principal  oondu- 
sion  in  a  guarded  manner,  as  above  quoted. 

The  Proceedings  of  the  American  Academy  of  Arts  and  Sciences 
(vol.  24)  contains  an  account  of  some  measures  of  lunar  radiation  made 
by  Mr.  0.  G.  Uutchins,  by  means  of  a  new  thermograph  which  he  has 
devised.  This  instrument  consists  of  a  single  thermal  Junction  of  nickel 
and  iron  placed  in  the  focus  of  a  small  concave  mirror,  and  is  found  to 
be  mneh  more  sensitive  than  a  thermopile  of  forty-eight  couples.  The 
measures  of  luuar  radiation  were  made  with  an  arrangement  similar  to 
that  of  a  iierschel's  telescope  with  the  thermograph  in  place  of  au  eye 
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liiecc,  tlu'  foiirlusioii  rc  iclird  l)iMii*ij  that  the  heat  which  the  earth  re- 
ceives from  the  moon  is  (o  that  from  the  sun  as  1  is  to  184,500.  From 
observations  durin.^:  the  eclipse  of  January  ISSS,  Mr.  llutchius  infers 
that  all  but  a  minute  portion  of  the  rays  from  the  lunar  soil  and  rock 
are  cut  oil"  by  our  ntn)osj)ln're,  as  it  sccmus  impossible  that  a  surface 
like  that  of  the  moon,  upon  whicii  the  .sun  ha8  been  shininj^  tor  uiauy 
days,  should  suddenly  cease  to  radiate  wheu  tlie  suu'a  liglit  is  with- 
drawD. 

Mars. — Dnrin  jfthe  oppositiou  of  18'J0  Mars  again  received  special 
atteutioD  from  the  Lick  observers.  Experiments  were  tried  with  colored 
glasses,  with  diuilnisheil  apertures,  etc.,  all  with  small  succesa.  Mauy 
photoxrapbs  were  also  secured,  but  none  that  were  prououDced  satis- 
factory. The  mystery  of  the  ''canals"  is  still  further  increased  by  the 
fact  that  while  Professor  II oldeii  and  Mr.  Keeler  always  saw  the  caoals 
as  dark,  broad,  somewhat  diffused  bauds,  and  Mr.  Schaeberle  saw  them 
ill  the  same  way  when  the  seeing  was  ba },  but  under  good  condi- 
tions described  them  as  narrow  lines  a  second  of  arc  or  so  in  width. 
On  April  12  Mr.  Schaeberle  saw  two  of  the  canals  <loubled,  tbereby 
verifying  Professor  Schiaparelli^s  observations.  The  positions  of  most 
of  the  canals  have  also  been  verified  by  some  of  the  Lick  astronomers. 

JuPiTER.^Mr.  J.  £.  Keeler  pablisbes  in  the  monthly  noticee  for  No- 
vember a  drawing  of  Jupiter  made  with  the  Lick  d6*inch  on  the  night  of 
August  28, 1800.  The  great  red  spot  is  described  as  being  of  about  the 
same  dimensions  as  in  1889,  with  a  dark  shading  at  its  following  end, 
but  the  middle  whiter  and  the  arrangement  of  belts  somewhat  difiTerent 

It  would  seem,  on  the  whole,  that  the  surface  features  of  Jupiter  in- 
dicate less  activity  in  the  internal  forces  of  the  planet  than  was  man- 
ifest a  year  ago." 

Barnard  and  Burnham  have  reported  a  very  curious  doubling  of  the 
first  satellite  as  seen  with  the  12-inch  equatorial  of  the  Lick  observ- 
atory .  Of  this  phenomenon  there  seems  to  be  but  two  possible  explana- 
tion s  :  either  there  is  a  white  l>ett  on  the  satellite  parallel  to  the  belts  of 
Jupiter  or  the  satellite  is  actually  donble. 

M.  Helopolsky  has  brought  out  from  au  examination  of  drawings  of 
Jupiter  a  ])eculiar  variation  in  the  time  of  rotation  (first  noted  by  Cas- 
sini)  with  the  latitude.  A  velocity  of  1)''  51"'  was  found  in  the  zoneCP 
to 5^  in  both  heuiispheres,  an^l  a  time  of  rotation  of  1)''  55.5"'  for  there- 
maindiM- of  tin*  surface,  botli  hemis[>heres,  except  between  5^  and  10° 
of  north  and  south  latitude,  where  the  two  velocities  a])pear  to  occur 
with  e(|iial  fre<|uency. 

Sati^RN. — A  peculiar  white  spot  on  t  he  rings  of  Sai  m  n  attracted  con- 
8ideral)le  attention  in  the  early  i>art  of  KSS!>.  This  spot  was  first  se<Mi 
by  Dr.  Terliy,  of  liouvain,  (mi  March  ISSU,  who  reported  it  as  adjacent 
to  the  shadow  of  tln'  i>,i II  and  .similar  to  the  white  spots  sometimes  seen 
upon  diipi'rr:  on  Mairh  12  it  was  a^ain  seen  with  an  S  iuch  Clark  tel- 
escope, but  on  the  15th,  20th,  2Jd,  and  L'.id,  aud  on  Aprd  -,  it  w«us 
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iD visible.  While  several  observeni  eonfirtiietl  Dr.  Terby's  discovery, 
uotiiin^  tu  correspond  sttfficieuily  with  hi?*  descripttoa  could  be  made 
out  b^'  otherH,  tb()u<(Ii  provided  with  luuuli  more  ])Owerful  apparatus. 
Professor  Hall  lias  expresseil  the  opiniou  that  it  was  an  optical  effect 
of  contrast. 

The  very  tine  division  of  the  outer  ring  detected  with  the  36-inch  Lick 

i*etractor  early  in  1888  was  again  seen  in  1889  at  a  disUiuce  of  about 
oue-Kixth  of  the  breadth  of  rin^j  A  from  its  outer  edgfe.  A  dark  shad- 
inpf  oxten<h'd  inwards  from  tin*  new  division  almost  to  tiie  inner  edge  of 
the  riiij;.  Professor  IloUlen  has  noted  also  an  extremely  n.u  row  brighter 
]M)lar  eap  alxmt  o  seconds  of  are  wide,  in  a  direction  parallel  to  the 
eijiiatur,  and  peri)entlicular  to  this  about  the  width  of  the  Cassiui  divi- 
sion at  the  ansa*. 

An  interesting  monograph  on  Saturn,  the  resnlt  <d'  fonrteen  years 
work,  is  c()ntrihnte<l  by  Prof.  Asaph  ilall  as  A[»|MMidi.\  ii  to  the  ^V;lsh- 
ingtoM  Observations,  LSS."*.  The  characteristic  of  this  incinoir  is  great 
caution,  and  the  three  drawings  of  the  plaiu  i.  w  lu  ri'  a  lew  scanty 
markings  represent  all  that  Professor  Hall  can  certainly  sec  with  a 
line  teles(»ope,  should  re-assnie  those  who  have  l)i'en  tlissalislied  with 
their  modest  instruments  beeause  they  could  nut  therewith  recognize 
the  elaborate  detail  described  by  more  iuiaginati\e  observers.  To 
quote  the  authors  own  words:  *'The  appeal aiue  of  Saturn  in  our 
2(>-inch  refractor  undergoes  great  changes  troui  night  to  night,  and 
sometimes  even  IVom  hour  to  hour  during  the  sanu' niglit.  Probably 
these  changes  ar(^  due  to  variations  in  our  own  atmositliere  and  in  the 
action  of  the  objective,  ami  they  do  not  therefore  indicate  real  changes 
in  the  planet.  Whenever  we  have  a  steady  and  trans[)arent  atmos- 
phere, the  outlines  of  the  planet,  the  lain!  ludts  ami  markings  on  the 
ball,  the  shadow  of  the  ball  on  the  ring,  the  dusky  ring,  an<l  the  Cassini 
division  are  clear  and  distinct,  and  the  abnormal  phenomena  souu'timcs 
seen  are  not  visil)le.  Without  exception,  my  experience  is  that  on 
good  nights  the  planet  always  has  this  natural  appearance.  But  on 
poor  nights,  when  the  image  is  blazing  and  unsteady,  one  cau  see  and 
imagine  many  strange  things  about  this  wonderful  object." 

Professor  Hall  finds  for  the  rotation  period  of  the  planet  from  obser- 
vations of  the  white  spot  (1876,  December  7  to  1877,  January  2)  lO** 
14«23-.  8  4^  2".  3  mean  time  (see  Astron.  Nachr.  No.  214»;).  Careful 
discussions  are  also  given  of  the  i)ositiou  and  dimensions  of  the  ring. 

The  notch  in  thi^  outline  of  the  shadow  was  never  seen  at  Washing- 
ton, either  by  Professor  Hall  or  his  assistant.  TluM  urvature  of  the 
outline  of  the  shadow  presented  an  anomaly  in  187(>  when  the  convexity 
appeared  to  be  turned  towards  the  ball,  contrary  to  what  we  should 
expect  from  geometrical  considerations.  The  notes  show  that  some- 
thing of  this  kind  was  seen  after  the  re-ap|)earance  of  tiie  ring  in  187d. 
After  the  ring  was  well  opened,  the  eurvatut  e  of  the  outline  always 
appeared  natural  or  turned  away  from  the  bdiU^  {Observatorjf,) 
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The  last  determiuatioii  of  tlie  thickness  of  Saturn's  i  injr,  as  Professor 
Hall  ha,s  pointed  out,  was  made  in  1848  by  W.  C.  Bond,  who  found 
that  it  was  less  than  0."01 ;  Dusejour  estimated  its  thickness  at  0."2, 
and  Schroeter  at  0."13.  At  the  disappearance  of  the  ring  in  Septem- 
ber and  October,  1891,  the  conditions  of  observation  are  not  ?eiy 
favorable,  a  better  oi>portunity  occurring  in  1802. 

In  connection  with  the  approaching  disai)pearance  of  the  ring,  an 
account  of  observations  made  by  M.  E.  L.  Trouvelot  upon  the  passage 
of  the  sun  and  earth  through  the  plane  of  the  rings  in  1877-'78  is  of 
especial  interest. 

Saturn's  satellites. — Dr.  Hermann  Strove  has  published  the  second 
installment  of  his  work  on  the  theory  of  Satarn's  satellites.  In  this  be 
discusses  the  orbits  of  Mimas  and  EnGeladnSyftDd  their  connection  with 
the  other  satellites,  and  he  has  been  able  to  account  satisfactorily  ibr 
the  large  corrections  to  the  computed  position  of  Mimas  required 
daring  the  past  few  years.  In  his  previons  paper  Dr.  Strave  was  led 
to  assume  a  sensible  mass  for  the  ring-system  of  Saturn,  bat  he  now 
concludes  that  this  hypothesis  mast  be  rejected,  the  mass  of  the  ring 
being  so  small  that  the  terms  to  which  it  would  iude{yendently  give 
rise  in  the  disturbing  function  are  as  yet  undetected  by  observation. 

A  determination  of  the  orbit  of  Titan  and  the  mass  of  Saturn,  the 
result  of  several  years'  work  with  the  Yale  observatory  hellometer,  is 
published  by  Mr.  Asaph  Ball,  jr.,  in  the  Transactions  of  the  Yale 
Observatory,  1889.  His  value  for  Saturn's  mass  is  1:3600.5  ±  1.44, 
agredng  well  with  Bessel's  value  1 .:  3502,  and  that  obtained  by  Strove 
1:3408. 

UBANua—Dr.  Huggins  has  (bund  evidence  of  solar  lines  in  the  photo- 
graphio  spectrum  of  Uranus,  with  an  exposure  of  two  hours  (June  3, 
1888).  All  the  principal  solar  lines  were  seen,  but  no  others  either 
bright  or  dark.  Mr.  Taylor,  on  the  other  band,  has  reported  bright 
flntings  seen  with  a  direct  vision  spectroscope  attached  to  the  five-foot  • 
leflecter  of  Oommon's  observatory,  Ealing,  and  if  this  observation  to 
confirmed  it  will  of  coarse  prove  that  the  planet  is  at  least  In  part  self- 
luminous. 

TH£  MINOB  PLANETS. 

The  discovery  of  additional  members  of  the  zone  of  asteroids  goes 

on  without  the  least  sijjns  of  abatement,  and  the  number  has  now 
reached  301,  no  fewer  tlian  (Jhavinpf  been  found  in  1880,  and  14  in  1890. 
Twice  during  1890  (April  25  and  September  9)  two  were  discovered  on 
the  same  evening  by  the  same  observer ;  and  the  two  discovered  by 
Palisa  on  Ai)ril  25  were  independently  discovered  by  Charlois  on  the 
following  evening,  April  26. 
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Num- 
ber. 


Name. 


Discoverer. 


Date  of 
dieeovery. 


284. 
285, 

2tf7. 

2t5d. 
289. 


Clorinda 

Emma 
Auielia .. 
RegiDa . . 


291. 
S»2. 
»3. 

'294. 
295. 
996. 
297. 
298. 
999. 
300. 
3»l. 


Nepbtb^s 


Charloiii,atKfoe.. 

....do  

....do  

Palisa,  at  Vienna . 

Cbarlois,  at  Niro.. 
Petersi  at  Cli  u  ton . 


Glaiike  . . . 
Neuetta  . . 
Bmna.... 

Alice  

Ludovica. 
Braellia.. 
F<<licia  ... 
Tbereaia.. 


R.  T.iitbRi-,  at  DUsseldorf . 

Cbarlois,  at  Nice...  

Pa1iiia,at  Vienna  

...do  - 

....do  

Cbarlois,  at  Nice  , 

....do  , 

Palisa,  at  Vienna  

Charloii,at  Miee  , 

....do  

....do  

Palisa,  at  Vienna  

Cbarlois,  :it  Nico . ...  ....  , 

Paiisa,  ai  Vieuoa  


1889. 
Jan.  2& 
Feb.  8. 
May  28. 
Aug.  S. 
Do. 

Feb.  20. 
Mar.  10. 
Mar.  90. 

Apr.  25. 

Do. 
MayM. 

July  15. 
Aiii;.  17. 
Aug.  19. 
Sept.  9. 
Do. 

Oct.  a. 

Oct.  3. 
Nov.  Iti. 


An  astmid  discovered  by  Cbarlois,  November  14, 1890,  and  snpposed 
1^  him  to  be  296  (discovered  September  9),  proved  to  be  not  identical 
with  the  latter.  Oonseqoently  it  takes  the  number  802. 

SOLAS  SYSTEM. 

Prof.  Lewis  Boss  has  made  a  new  determination  of  the  amonnt  and 
direction  of  the  solar  motion  based  upon  a  list  of  253  stellar  proper 
motions  derived  from  tlie  Albauy  zone  observations.  Professor  Boss 
considers,  as  the  most  probable  result  from  these  data,  that  the  apex  of 
the  sun's  way  is  in  right  asceusiou  18^  40^ ;  declination  +40^,  or  not  far 
from  the  star  Vega. 

Herr  Oscar  Stumpe,  of  Borm,  has  made  a  new  determination  of  tlie 
direction  of  the  solar  motion  from  the  proper  motions  of  1,054  stars, 
which  he  divides  into  fonrjrroui)s,  according  to  the  mnfirnitudes  of  their 
proper  motions  in  a  great  circle.  lie  thus  obtains  four  difterent  values 
of  the  apex  of  the  sun's  way,  all  agreeing  in  locating  that  point  in  the 
constellation  Lyra,  or  in  the  adjacent  part  of  Cygnus. 

Prof.  J.  R.  Eastman,  in  an  address  as  president  of  the  Philosphical 
Society  of  Washington,  has  given  an  analysis  of  the  investigations  to 
determine  the  apex  of  the  sun's  motion  and  its  velocity  of  translation. 
He  shows  that,  contrary  to  the  ordinarily  accepted  belief,  faint  stars  are 
nearer  us  than  bright  stars;  a  result  also  shown  by  the  list  of  stellar 
parallaxes  recently  published  by  Oudemaus. 
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SUN. 

Rotation  of  (he  sun. — Mr.  Crew,  whose  observations  of  the  rotHtion 
of  the  8UU  were  noted  in  a  previous  suniiiiary,  li:is  made  a  new  ae- 
ries of  ohservations  for  tlie  correction  or  contirrnation  of  liis  «*(>nclu- 
sion  that  the  an*;iihir  velocity  of  rotation  increased  with  an  increase 
of  latitude.  Jle  Ntill  liiuls  shoi  ter  rotation  periocls  for  the  higher  htti- 
tudes,  the  mean  vahie  for  the  i)eriod  at  latitude  40'^  beinfj  IS  hours 
shorter  than  at  the  equator,  thou^^h  owinj?  to  the  sniallness  of  this 
amount  and  the  uncertainty  of  theobservations  he  is  of  theopinion  that 
" no  certain  variation  of  period  with  latitude  has  been  detected  with 
the  spectroscope."  Attention  is  called  howtncr  to  the  wide  difterenccs 
of  the  equatorial  jjeriod  as  obtained  by  dilferent  methods,  ditfereucea 
which  may  be  due  to  the  fact  that  we  are  really  dealing,'  with  dilferent 
Strata  of  the  sun,  though  here  also  much  reliauce  must  uok  be  placed 
upon  the  observations. 

Spectroscopic  observations  made  l>y  Duner  for  determining;  the  rota- 
tion time  of  the  sun,  eontirni  tiie  slo\vin<;  down  of  the  time  of  rotation 
with  au  increase  of  helio(;entri(;  latititude,  (juite  contrary  to  the  result 
recently  obtained  by  \\  ihsiii«r.  A  period  of  2oA(y  days  is  detUuM-d  for 
the  sidereal  rotation  at  the  equator,  aud  38.54  days  for  that  at  latitude 
74.8°. 

Diameter  of  the  8un. — Dr.  Auwers  discusses,  in  the  third  memoir  on  the 
diameter  of  the  sun,  communicated  to  the  IJerlin  Academy,  the  observa- 
tions at  Greenwich  by  Maskelyne  and  his  assistants  from  1705  to  1810. 
Carious  differences  of  personal  equation  between  ditferent  observers  are 
brought  out.  Instead  of  ^laskelyne^s  observations  giving  progressively 
smaller  values  of  the  sun's  diameter  during  his  whole  observing  life,  as 
has  hitheito  been  supposed,  Dr.  Auwers's  very  exhaustive  discussion 
indicates  that  after  the  first  two  yeiirs  (which  gave  a  very  large  value) 
the  observed  diameter  remained  nearly  constant  for  the  period  1707- 
1772,  then  during  th(>  years  1772-1700  the  diameter  was  eoDUnoalljr 
decreasing,  lastly  from  17UU-1610  the  observations  gave  a  diameter  con- 
tinually increasing.  The  minimum  value  in  1790  was  31^  5$'M3— about 
1"  smaller  than  the  value  obtained  from  modern  lieliometer  measures. 

Bpoeret^B  researches  on  sun  spots.—  Professor  Spocrer,  who  has  devoted 
mneh  attention  not  only  to  the  em  rent  state  of  th(>  solar  activity,  but 
also  to  the  early  records  of  snn  spots,  published  early  in  1880  two  im- 
I>ortaDt  papers  on  the  resnlts  of  his  researches  in  the  latter  lield.  The 
two  papers  are  entitled  respectively,  Ueber  die  PeriotUcitat  der  Sonneth 
fleeken  seit  dem  Jahre  1618,  communicated  to  the  Royal  Leopold-Oaio> 
line  Academy,  and  8ur  les  diffirencis  queprSsentmt  Vhemisphhe  iwrd  et 
Phimisphire  svd  du  8oMlf  appearing  in  the  number  of  BtUleUn  Astrowh 
migue  for  February,  1889.  The  conclusions  arrived  at  in  these,  two 
papers  may  be  summarized  nnder  the  three  following  beads : 

First:  These  earlier  observations  afford  us  many  examples  of  the 
operation  of  the    law  of  zones;''  that  is  to  say,  a  litUe  before  a  miui- 
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mnm  spots  are  only  seeo  in  low  latitodes,  at  aboat  the  time  of  mini* 
mum  spots  near  the  eqaator  cease  to  appear,  while  a  fresh  series  of 
spots  break  ont  a  great  distance  from  it,  and  thenceforward  to  the 
next  minimnm  the  mean  heliographic  latitude  of  the  spots  tends  to 
decline  continnonsly,  until  at  length  spots  are  again  seen  only  in  the 
vicinity  of  the  equator.  This  law  held  good,  Professor  Spoerer  shows, 
for  the  minima  of  1619, 1765, 1775, 1784,  1833,  and  1844,  and  to  some 
extent  for  that  of  1645. 

Second:  Though  in  general  a  predominance  of  spots  for  a  time  in 
one  hemisphere  is  sooner  or  later  balanced  by  a  corresponding  predom- 
inance in  the  other,  this  is  not  always  the  case,  and  Professor  Spoerer 
calls  attention  to  three  periods  in  which  the  southern  hemisphere  was 
decidedly  the  more  proliAc.  The  first  was  from  1621  to  1626,  there  be- 
ing no  northern  spots  in  1621  and  1622,  and  but  few  in  the  three  fol- 
lowing years.  Another  is  the  present  period,  for  from  1883  to  the  pres- 
ent time  the  southern  spots  have  been  nearly  twice  as  numerous  as  the 
northern.  But  the  third  was  the  most  ntmarkable,  for  firom  1672  to 
1764  we  have  no  record  of  any  northern  spots  at  all ;  and  Gassini  and 
Maraldi  expressly  declared,  on  the  appearance  of  a  northern  spot  in 
1706,  that  tbey  did  not  recollect  ever  to  have  observed  a  spot  in  that 
hemisphere  before.  Northern  spots  continued  to  be  infrequent  until 
1714. 

Third:  For  a  period  of  about  seventy  years,  ending  in  1716,  there 
seems  to  have  been  a  very  remarkable  interruption  of  tlieoidinary 
course  of  the  spot  cycle.  In  several  years  no  spots  appear  to  have 
been  seen  at  all,  and  in  1766  it  was  recorded  as  a  most  remarkable 
event  that  two  spots  were  seen  on  the  sun  at  the  same  time,  fbr  a  sim- 
ilar circumstance  had  scarcely  ever  been  seen  daring  the  sixty  years 
previous.  So  far  as  the  observations  go,  the  "  law  of  zones''  also  seems 
to  have  been. in  abeyance,  for  no  regalar  drift  was  apparent,  the  mean 
latitude  being  low — about  8®  or  ©o— during  the  eutire  time. 

Professor  Spoerer  is  still  continuing  his  researches  into  ancient  suu- 
spot  records,  and  hopes  to  be  able  to  examine  the  manuscripts  of  Plant- 
ade  (1705-1726)  and  of  Flaugergues  (1794-1830).  (B.  VV.  M.  Monthly 
Notices  B.  A.  S.,  February,  1890). 

Attention  should  be  directed  to  a  paper  in  the  Monthly  Notices  for 
December,  1890,  by  Rev.  A.  L.  Cortie,  8.  J.,  on  the  suu-spot  observa- 
tions made  at  iStonyhurst  in  the  vears  18Sl>-'89. 

A  ct)iiiparison  of  sun-spot  stativStics  for  1878  with  the  records  of  1889 
gives  asiiii  spot  i)('ri()d  of  exactly  IL  ycai\s,  and  it  seems  probable  that 
the  real  niiiiiinuui  occurred  about  the  end  of  1889.  This  probability  is 
increased  by  the  ap()earancc  on  March  4,  1890,  of  a  large  spot  in  helio- 
graphic  latitude  wliich  diiriti;^^  its  period  of  visibility  in  a  semi- 

rotation  of  the  sun  passed  within  one-sixth  of  the  sun's  diameter  from 
its  northern  edge.  During  tlu^  wljole  of  the  year  1889  the  southern 
hemisphere  of  the  suu  manifested  greater  activity  than  the  northern; 
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protuberances  were  seen,  according  to  Tacchiui,  in  both  hemispheres  at 
hi|[^h  hititudes  where  there  were  neither  spotH  nor  faculse;  there  were 
also  zones  with  spots  and  without  faciil.ne. 

Mr.  Lockyer  has  presented  a  second  report  to  the  Solar  Physics  com- 
mittee on  the  observations  of  san-spot  spectra  made  at  South  Kensing- 
ton. He  finds  that  the  observations  (to  February,  18S8)  confirm  the 
conclnsion  which  he  arrived  at  in  1S8G,  that  "  as  we  pass  from  minininm 
to  maximum  the  lines  of  the  chemical  elements  gradually  disappear 
from  among  those  most  widened,  their  i)laces  being  taken  by  lines  of 
which  we  have  at  present  no  terrestrial  representatives. 

SOLAR  SPECTRUM. 

TkolMi  chart  of  the  solar  8peetrum.-^lii  1879  Thollon  presented  to 
the  Aead^mie  dee  Boieiices  a  map  of  the  solar  speetram,  extending  from 
A  to  H,  made  with  his  great  spectioeeope.  His  work  was  renewed  widi 
more  perfect  apparatus,  but  on  aoooant  of  the  great  labor  of  the  nndcr* 
taking  he  eonflned  himself  to  the  region  from  A  to  b;  this  was  pie- 
sented  to  the  Aeademy  in  1885,  and  gained  the  Lalande  priie,  nollon 
eontinned  this  work  nntil  his  death,  and  it  has  now  been  published  in 
83  maps  with  « total  length  of  ia».23  (33.Cfeet  ),  and  contains  sbevta^ 
lines,  between  the  limits  ado  pted,  A  and  bj  the  positions  of  which  weie 
determined  from  252  sharp  lines  adopted  as  fandamentals." 

Thollon  made  special  efforts  to  distinguish  the  telluric  rays  firom  those 
entirely  dne  to  the  snn;  and  with  this  end  in  view  he  observed  the  sen 
at  different  altitudes,  noting  the  hygrometric  conditions  of  the  air.  Of 
these  3,200  lines  mapped,  2,090  were  of  solar  origin,  860  telluric,  and 
240  mixed,  that  is  to  say  resulting  from  the  superposition  of  tellnricaud 
solar  lines.  The  breadth  and  intensity  of  each  line  is  given  upon  an 
arbitrary  scale. 

M.  Bigourdan,  in  a  review  of  ThoUon's  work,  published  in  the  May 
number  of  the  Bulletin  AstronumKjue,  says  that  for  the  part  of  the  spec- 
trum studied  no  work  is  comparable  with  that  of  Thollon  except  the 
magni6cent  photographs  of  Rowland,  and  he  tiuds  upon  a  critical  com- 
parison of  different  regions  of  considerable  extent  that  Rowland's  pho- 
tographs contain  no  lines  not  upon  Thollou's  chart,  though  the  faintest 
lines  given  upon  the  chart  are  frequently  lacking  in  the  photographs. 
Between  wave  lengths  5,202  and  5,337,  for  example,  in  liowland's  pho- 
tograph, there  are  not  half  the  number  of  lines  that  there  are  upon 
Thollon's  chart,  though  it  is  probable  that  the  original  negatives  would 
not  show  so  large  a  difference. 

Rowland^s  determination  of  dements  in  the  sun. — Professor  Rowland's 
examination  by  photography  of  the  spectra  of  58  elements  and  their  com- 
parison with  the  spectrum  of  the  sun  shows  the  existonre  in  the  snu  of 
35  different  elements  ;  the  existence  of  8  more  in  the  sun  is  doubtful, 
while  of  10  he  finds  no  trace.  The  element  represented  by  the  greatest 
number  of  lines  isiron,  there  being  2,000  or  more  lines  in  (be  spectrum 
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of  iron  found  also  in  the  sohir8i)ectruni.  Iron  is  followed  bynickel,  titan- 
iam,nianfraneae,  chromium,  cobalt,  carbon,  with  decrea.siug  frequency  of 
coincidences,  ending  with  lead  aud  potasaiam,  for  wbioh  but  ooe line  is 
found  in  common  with  the  sun. 

The  full  list  of  elements  in  the  sun,  arranjsfed  according  to  the  iotAii- 
oily  and  the  iiamber  of  lines  iu  the  solar  spectrum,  is  as  follows : 


FAetMHin  tA  the  «uii,  arranged  according  io  the  intenntjf  and  the  number  of  linet  in  <A« 

golar  spectrum. 


Osliiimn. 

ZirooBian. 

Iran  (9,000+). 

Magiieelem(00+). 

Ifpn. 

IfolybdeDQiD. 

Niekel. 

So<Unm. 

Hydrogen. 

LanthMiiin. 

TitMiivm. 

Silicon. 

Niobium. 

ManganoBP. 

Strontium. 

Nickel. 

PaUadinm. 

Chromium. 

Barium. 

Noodymium. 

Cobalt. 

Aluminium  (4). 

Copper. 

Ceilion([MO-|-). 

Cadmiom 

SQieon. 

ZIne. 

Vanadlnm. 

Bhodiam. 

Alamininuu 

Cadmium. 

Zirconium. 

Erbiom. 

Titanium. 

Cerium. 

Ci'riiiin. 

Zinc. 

Cbromiuni. 

Glnciuuin. 

Culcinm  (75  -f-). 

Copper  (2). 

Manganese. 

Germanium. 

Scandium. 

Silver  (2). 

BtvuDtiam. 

Bhodiom. 

N«odymium. 

Olncinum  (2). 

Yanacliani. 

Silver. 

Lantluumm. 

Oermaolan. 

Barium. 

Tin. 

Tttriam. 

Tin. 

Carbon. 

Lead. 

Niobinni. 

Lead  (1). 

Scandium. 

Erbium. 

Molybtlenum. 

Potaaoiuro. 

Ytirinm. 

Potaaaium. 

Palladium. 

Iridium.  Platinum.  Tantalnm.  Tnn^ten. 

Oamiom.  Rnthenium.  Thorium.  Uranium. 


JTel  i»  tolor  ip0efraai. 


Antimony. 
ArfMMiic. 
Bismutb. 
Boron. 

Nitroip»n  (▼aennm  tube). 


Csrainm. 

Gold. 

Indium. 

Maienry. 

PhoapboroB. 


Rnbidiam. 

Selenium. 

Sulphur. 

Thallinm. 

PieiBModymiam. 


Bromine. 
Chlorine. 


Iodine. 
Fluorine. 


Suhntancen  not  yet  tried. 

Oxygen.  Gallinm. 


Telloriam. 


Uohiiium. 


Thulium. 
Terbinm,  etc. 


Professor  Rowland  oays :  With  the  high  dispersion  here  used 
the  *  basic  Nnes'  of  Lochyer  are  widely  broken  up  and  cease  to  exist 
Indeed  it  would  be  difficnlt  to  prove  anything  except  accidental  ooinoi- 
denoes  among  the  Hoes  of  the  different  elements.  Aoenrate  investiga- 
tion generally  reveals  some  slight  difference  of  wave  length  or  a  com- 
mon imparity.  Furthermore,  the  strength  of  the  lines  in  the  solar 
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Bpectcam  is  generally  very  Dearly  tlie  same  as  that  in  the  electric  arc, 
with  only  a  few  exceptious,  as,  for  iostaDce,  calcium.  The  cases  men- 
tioned by  Lookj-er  are  generally  those  where  he  mistakes  groups  of 
lines  for  single  lines  or  even  mistakes  the  character  of  the  line  entirely. 
Altogether  there  seems  to  be  very  little  evidence  of  the  breaking  up 
of  the  elements  in  the  sun,  as  far  as  my  expt^rimeuts  go." 

M.  Janssen,  in  Angnst,  1890,  repeat^  the  observations  that  he  made 
in  1888,  upon  Mont  Blanc,  this  time  ascending  to  the  summit,  fle 
confirmed  completely  his  former  resalt  that  the  line^  of  the  spectmm 
dae  to  the  action  of  oxygen  in  our  atmosphere  diminish  with  the  alti- 
tade,  indicating  that  at  the  limit  of  the  atmosphere  these  rays  wonld 
disappear  entirely  and  in  consequence  that  oxygen  is  not  actiiuliy  present 
in  the  san's  atmosphere.  This  conclusion  had  already  received  confir 
mation  firom  a  series  of  observations  of  the  spectrum  of  an  electrie 
light  placed  on  the  Eiffel  Tower,  as  viewed  from  the  observatoiy  st 
Mendon. 

BOLIPSES. 

Eclipses  of  18S9,  and  1890. — Durini^  the  year  18S0,  tliere  wvw  live 
eclipses,  three  of  the  sun  aiul  two  of  tlie  moon;  ami  during:  ISDo.  tlirtt* 
eclipses,  two  of  the  sun  and  one  of  the  nioon.  Two  of  tlie  .solar  eclipses 
of  1889  were  total,  aud  cue  of  18i)0  was  total  over  a  portiou  of  the 
ceutral  line. 

The  Almanac  records  also  a  lunar  appulse  on  June  2.  18i>o,  tlu'  near- 
ness of  the  approatih  and  the  uncertainty  as  to  the  etVect  of  the  earth's 
atmosphere  rendering  it  tloubtful  whether  the  moon  would  actually 
enter  the  earth's  shadow.  Of  the  eclipses  of  the  nmon  nothing'  of 
especial  interest  has  been  reported.  A  brief  suiuuimy  of  the  observa- 
tions of  the  solar  eclipses  is  given  below: 

Total  eclipse  of  the  sun  January  1,  1889. — The  event  of  chief  astro- 
nomical interest  in  the  j'ear  1889,  was  the  eclipse  of  the  sun  on  New 
Year's  day,  the  last  total  solar  eclipse  visible  in  the  Tnited  8tat<'s  in  this 
century.  The  line  of  central  eclipse  crossed  ( 'alifornia,  Nevada,  Idaho, 
Wyoming,  Montana,  and  Dakota,  the  width  of  the  belt  oi'  totality  being 
about  9()  miles  in  California;  the  partial  i)hases  «)f  the  eclipse  were 
visible  over  the  greater  part  of  North  America,  tirst  contact  beiug 
observed  at  Washington  a  few  minutes  before  sunset.  Ample  ]»repa- 
rations  were  tnade  for  utilizing  the  less  than  two  minutes  of  totality, 
and  printed  circulars  suggesting  to  amateur  observers  the  most  etlicieiit 
manner  of  employing  the  means  at  their  command  were  widely  circu- 
lated. The  most  thoroughly  equipped  party  in  the  field  was  that  Irom 
the  Harvard  observatory  under  the  charge  of  Prof.  W.  H.  Pickeriug, 
at  Willows,  California.  This  party  alone  secured  bet  ween  50  and  00 
photographs  taken  with  14  telescopes  or  cameras  and  8  8pectrosco})e8, 
one  of  the  telescopes  being  of  13  inches  aperture,  the  largest  ever  used 
in  observing  a  total  solar  eclipse.   A  party  from  the  liiok  observatory 
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umlor  Ml.  Ket  ler  was  at  Bartlett  Siniiig.s;  one  from  Waabington  Uni- 
versity observatory,  St.  Louis,  iiiuler  Prof.  H.  S.  Pritchett  at  Norman; 
one  from  Carleton  College  observatory  under  Professor  Payne  at  Chico; 
and  manj' other  available  points  were  occupied  by  individual  astron- 
omers or  ]diotograi>)iers.  At  Cloverdale  the  Paeitic  Coast  Amateur 
Photographic  Association  was  represented  by  30  cameras. 

Professor  TToldcn  has  jjublished  a  full  report  of  the  Lick  observatory 
party  and  its  cooperators — the  frontispiece  being  an  admirable  photo- 
graph of  tlie  corona  by  I^arnard,  taken  with  a  telescope  of  3^  inches 
aperture  sto|»ped  down  to  1*|  inches.  Professor's  Holden's  ^^couciusious'' 
iu  which  he  summarizes  the  observations  are  as  follows: 

].  That  the  characteristic  coronal  forms  seem  to  vary  ])eriodically  as 
the  sun  spots  (and  auror.is)  vary  in  frecpiency,  and  that  the  coronas  of 
isn?,  1878,  and  1889  are  of  the  same  strongly  marked  type,  which  Cor- 
resi>onds,  therefore,  to  an  epoch  of  minimum  solar  activity. 

n.  That  so  calhMl  ''polar''  rays  exist  at  all  latitudes  on  the  suu's 
surface,  and  are  better  seen  at  the  poles  of  the  sun,  simply  because 
they  are  there  projected  against  the  dark  background  of  the  sky  and 
not  against  the  equatorial  extensions  of  the  outer  corona.  There  ap- 
pears to  be  also  a  second  kind  of  rays  or  beams  that  are  connected  with 
the  ring-like  extensions.  These  are  parts  of  the  groups  of  synclinal 
structure''  of  Mr.  Kanyard. 

111.  The  outer  corona  of  1889  terminated  in  branebing  forms.  Thoae 
branching  forms  of  the  outer  corona  suggest  the  presence  of  streams  of 
meteorites  near  the  sun,  which,  by  their  reflected  light  and  by  their 
native  brilliancy,  due  to  the  collisions  of  their  individual  members, 
tnaff  account  for  the  phenomena  of  the  outer  corona. 

rv.  The  disposition  of  the  extensions  of  the  outer  corona  along  and 
very  near  the  plane  of  the  ecliptic  might  seem  to  show  that,  if  the 
streams  of  meteorites  above  referred  to  really  exist,  they  have  long 
be(M)  integral  parts  of  the  solar  system. 

V.  The  photographs  of  the  corona  which  were  taken  just  before  con- 
tact II  and  just  after  contact  III  prove  the  corona  to  be  a  solar  append- 
age, and  are  fatal  to  the  theory  that  any  large  part  of  the  coronal 
forms  are  produced  by  diffraction.  •   •  • 

TL  The  spectroscopic  observations  of  Mr.  Keeler  show  coodnsively 
that  the  length  of  a  coronal  line  is  not  always  an  indication  of  the 
depth  of  the  gaseous  coronal  atmosphere  of  the  snn  at  that  point,  and 
hence  to  indicate  the  important  ooncloaion  that  the  tme  atmosphere  of 
the  snn  may  be  comparMively  shallow. 

VIL  Mr.  Keeler  draws  the  fhrther  conclusion  in  his  report  •  -  - 
that  the  polar"  rays  are  due  to  beams  of  light  fh>m  brighter  areas  of 
the  sun  illuminating  the  suspended  particles  of  the  sun's  gaseous  envel* 

NoTF..  — Tb«i  rouc'liisious  III  and  IV  appear  to  l>«>  contradictory  to  that  ♦'A-prPH«ed  ia 
I.  The  electrical  thuury  HQuouuc^^d  )>y  Dr.  Hygius  in  the  Bakeriao  lecture  fur  IdtiS 
seems  to  reconcile  the  conclusioua  I,  III,  uud  IV. 
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opes.  lu  order  that  the  ooneliiaion  may  gtand  it  is  neeesaaiy  to  slioir 
that  all  these  polar"  beaiosareoomiNMed  of  reetilineariaya.  •  • 
Ad  importaot  oonclnsion  from  [the  photographio  and  photometije] 
measores  seems  to  be  that  it  is  impraotieable  to  photograph  the  ooroiia 
in  fhllsaoshioe  with  onr  present  plates,  and  that  a  photographio  search 
for  Volean  is  hopeless. 

The  Smithsonian  Institation  has  pablished  a  series  of  photc^gnphs 
of  the  oorona  of  this  eelipse  made  by  different  observers  and  redoeed 
for  eonvenienoe  to  a  uniform  scale,  and  has  also  published  a  suggestive 
papor  by  Prof.  F.  H.  Bigelow  traeing  a  close  agreement  between  mag- 
netic lines  of  force  computed  for  the  sun  and  the  curves  of  the  polar 
filaments  shown  upon  the  Pickering  photograph. 

Selipse  of  the  tvm  1889,  Jifiia  27«— An  annnhw  eclipse  visible  in  the 
southern  part  of  Africa.  Dr.  Auwers  and  Dr.  Gill  obtained  a  nnmlMr 
of  measures  of  the  cusps  with  the  Cape  heliometer* 

Eelipse  of  th$  $tin  1889,  Daomi^er  21-22.— Three  principal  points  wen 
available  as  observing  stations :  the  southwest  comer  of  the  island  of 
Trinidad  totality  lasting  1»  46*;  Cayenne  on  the  coast  of  Freneh 
Guiana,  totality  2"  3* ;  and  Cape  Lado  a  point  on  the  western  coast  of 
Africa  just  south  of  St.  Paul  de  Loanda,  totality  3"  12*.  Two  expedi- 
tions went  oat  to  Africa,  one  sent  by  the  United  States  Goverament 
nnder  Prof.  D.  P.  Todd,  and  provided  with  most  elaborate  apparatus, 
and  the  other  from  the  Royal  AstroDomical  Society  of  England  auder 
the  direction  of  Mr.  A.  Taylor.  Cloady  weather  prevented  botb  of  these 
parties  from  secaring  observations.  Another  party  from  the  Royal 
Astronomical  Society  under  Father  Perry,  at  the  Salut  Islands,  was  par- 
tially successful  as  far  aa  observations  go,  but  resulted  most  disastrously 
in  the  death  of  Father  Perry  from  dysentery  within  a  few  days  after 
the  eclipse.  M.  de  la  Baume  Pluvinel  vrns  also  at  the  Salut  Islands 
and  secured  a  number  of  i)hotograph8.  The  Lick  observatory  party  at 
Cayenne,  Messrs.  Burnham,  Schaeberle  and  £ock well,  were  successful; 
securing  good  photographs. 

Eclipse  of  the  sun  1890,  June  17. — The  annular  eclipse  of  June  17, 
1890,  was  central  over  portions  of  Northern  Africa  and  Southern  Asia, 
and  was  visible  as  a  partial  eclipse  over  the  whole  of  Europe.  In  the 
southern  part  of  Italy  three-fourths  of  the  sun's  disk  was  covered  by 
the  moon.  Observations  partially  successful  were  obtained  by  Profes- 
sor Eicco  at  Palermo.  At  Canea,  M.  de  la  Baume  Pluvinel  secured 
several  photographs  of  the  partial  and  annular  phases,  and  also  of  the 
spectrum  of  the  annulus,  the  latter  proving  to  be  the  same  m  the  ordi- 
nary solar  spt'ctrum. 

•  Eclipse  of  the  nun  1800,  December  11. — A  total  eclipse  of  tlie  sun 
occurred  on  December  11,  1890,  the  central  line  being  confined  to  the 
ocean  south  of  Australia.  In  consequence  of  the  earth^s  globular 
surface,  the  eclipse  was  annular  at  the  beginning  and  end,  and  total 
between  la''  od'^.a  and  1G>'  20"'.5  Greenwich  mean  time.  In  portions  of 
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Aaetnlia,  snd  io  TasnaBia,  and  in  New  Zealand,  it  was  visible  as  a  pa^ 
tial  edipse.  No  obserrstion  of  special  interest  was  reported. 

Mr.  J.  M.  Scliaeberle  has  pnblislied  in  the  MontMif  Notim  a  theory 
of  the  solar  corona,  in  which  he  condndes  'that  the  corona  is  dne  to 
the  light  emitted  and  reflected  by  the  filaments  of  matter  thrown  ont 
by  the  sua,  the  correspoudiog  forces  being  irariable  and  with  a  period 
abont  the  same  as  the  snn-spot  period.  The  rays  of  donble  carvatnre 
ate  explained  by  the  rotation  of  the  snn,  and  the  ai)parent  changes  in 
the  general  form  of  thA  corona  by  the  position  of  the  observer  with 
leliBienoe  to  the  plane  of  the  son's  equator. 

The  Smithsonian  Institation  pnblished  in  a  series  of  re-prodnc* 
lions  of  a  nnmber  of  photographs  of  the  eclipse  of  Jannary  1, 1889,  sent 
from  yarions  stations  on  the  Pacific  coast.  The  photographs  are  for 
convenience  of  comparison  reduced  to  a  uniform  scale  of  about  1  inch 
diameter.  Explanatory  notes  and  remarks  suggested  by  a  study  of  the 
photographs  are  added  by  Prof.  David  P.  Todd. 

Mr.  H.  H.  Turner  in  the  Philosophical  Transactions  (vol.  180,  p.  385- 
393)  discusses  the  obsei  vatioQS  of  the  eclipse  of  August  29,  1886,  made 
at  the  island  of  Grenada. 

SOLAS  PARALLAX  AND  THB  TEANBITS  OF  VSNUS. 

Transits  of  Venus  in  1761  and  1769. — A  thorough,  and  probably  the 
linal,  re-reduction  of  the  observations  of  the  transits  of  Venus  in 
1761  and  17()9  has  been  made  by  Professor  Newcomb  in  volume  2,  part 
6,  of  the  astronomical  papers  of  the  American  Ephemeris,  a  primary  ob- 
ject being  the  determination  of  the  position  of  the  node  of  Venus.  The 
value  obtained  for  the  solar  parallax  is  8'^79  with  a  probable  error  of 

Professor  Flark ness  of  the  U.  8.  Naval  Observatory  has  devoted  sev- 
eral years  of  work  to  an  elaborate  discussion  of  the  solar  parallax  and 
its  related  constants.  His  princii)al  results  are  elsewhere  referred  to, 
the  definitive  value  for  the  solar  parallax  being  8".80905  ±  0".OO567. 

The  French  photographs  of  the  transit  of  Venus  give  for  the  solar 
parallax  the  value  8".80  ±  0".06. 

OBSERVATORIES. 

Information  in  regard  to  the  work  going  on  at  astronomical  observa- 
tories has  been  derived  from  the  reports  contained  in  the  Vierteljahrs- 
schri/ty  in  the  Monthly  Koticesy  and  in  Loewy\s  ObservatoircH  astro- 
Homiqties  de  Provence^  and  also  from  the  separate  reports  published 
bjr  a  few  observatories.  The  compiler  is  indebted  in  some  instances  to 
directors  of  observatories  who  have  communicated  to  him  directly  data 
in  relation  to  the  iostitutious  under  their  charge.  When  it  has  seemed 
neceasary  to  make  a  distinction^  the  year  has  been  added  to  the  note. 

Allbohbnt:  LangUjf. — Work  npon  radiant  energy  has  been  con- 
tinned,  and  the  time  service  has  been  maintained  as  in  previous  years. 
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Algiers:  Trepied. — A  meridian  cin;le  of  0*".l9  (7.5  inches)  and  an 
enuatorial  of  ()'".rj  (4.7  inches)  have  been  adiieil  to  the  e<iiii[)uient.  Ob 
servations  havo  been  made  upon  a  catalogue  of  l(),i)()<)  stars  in  the  zone 
—  18°  to  —         It  is  expected  that  tlie  photographic  equatorial  will 
soon  be  installed.  (1669.) 

Armagh:  i)r^i(«r.— Observations  of  nebulseaod  physical  obserratiuns 
of  Jupiter  and  Saturn ;  time  aervice. 

Basel:  Bigi/enbaok, — Devoted  entirely  to  the  instmotlon  of  students. 

Bbrlin  :  W.  FoerHer, — Observations  with  the  transit  eircle,  obser- 
vations with  the  9-incb  equatorial  of  asteroids,  comets,  and  doable  stars, 
and  with  the  small  transit  of  comparison  stars  and  stars  occnlted  by 
the  moon. 

BicsAN^ON:  Grueij. — Observations  of  cometsj  horology.  The  observ- 
atory poaaessea  an  t^jnatoriai  coudi*. 

BiLiR  (3ASTLK :  Lord  Kossc. — Preparing:  for  ])nb]ication  a  series  of 
sketches  of  the  milky  way :  tneasnres  of  lunar  heat  during  the  eclipse  of 
January  26,  1888,  have  beon  reduced. 

Bonn  :  iichonfcld.—ZouG  observations  4-40^  to  +60o  with  the  transit 
circle.  Beduottous  in  a  forward  state.  (1889.) 

Bordeaux  :  Rayet — Preparations  are  being  made  for  observing  the 
soue  — 20^  to  — 25<3.  The  photographic  eqnatorial  has  been  raonuied. 
(1889.) 

Bbeslau:  €Mle, — Chietly  magnetic  and  meteorological  work.  Small 
transit  used  for  time  service. 

Cambridge  (En^:land):  Adams. — Mr.  Newall  has  presented  his 
25-in(:h  refnujtor  to  the  university  observatory,  and  the  univcisity 
authorities  have  vot<Hl  to  spend  about  $11,000  on  its  installation  near 
the  present  observatory,  and  to  appoint  an  observer,  at  $1,200  jier 
auuum.  to  devote  himself  to  research  in  stellar  physics.  It  is  niider- 
st^od  that  the  work  with  this  instrument  will  be  uuder  the  charge  of 
Mr.  H.  F.  Newall. 

Volume  22  of  the  publications  has  been  issued  aud  deals  with  tbe 
observations  from  1806  to  1809. 

Camden. — ^The  amatenr  astronomical  society  at  Camden,  New  Jer- 
sey, has  a  small  observatory,  with  d^inch  eqnatorial,  transit  iustra- 
ment,  chronograph,  clock,  etc. 

Cape  op  Good  Hope  :  Oiil—Vfiib  the  meridian  circle  regular  ob- 
servations have  been  made  of  the  sun,  Mercury,  YeDUS,  compsrisoD 
stars,  stars  occulted  by  the  moon,  etc.  The  heliometor  has  been  con- 
stantly in  use  aufl  mn<^  attention  has  been  given  to  astronomical  pbo* 
tograpby.  Pro!  J.  C.  Kapteyn  has  measured  definitively  389  negatives 
of  the  platos  of  the  southern  photographic  Dnrchmusternng,  coverinj; 
8,769  square  degrees  of  the  sky.  This  work  represents  489,490  obser- 
vations of  about  193,000  stars,  or  about  63  per  cent,  of  the  whole  work. 
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Dr.  Gill^  the  astronomer  royal  for  the  Gape,  and  Dr.  Anwers,  of  Beriin, 
by  taidttg  alternate  watches  of  observation  (June  10  to  Angast  26, 
1889)  secored  an  admirable  series  of  observations,  of  Yictoria,  wbioh 
was  in  an  ezoeptionally  favorable  position  for  determining  the  solar 
parallaz.  A  large  part  of  Dr.  Gill's  report  for  1889  is  devoted  to  the 
geodetic  work  which  is  under  his  direction. 

Caiilkton  College:  Payne. — The  first  volume  of  publications  con- 
sists of  a  catalogue  of  044  coniparisoa  stars  observed  with  the  liepsold 
meridian  circle,  by  Dr.  Wilson. 

Catania:  iil/cro.— The  observatory  recently  founded  at  Catania  will 
be  chiefly  devoted  to  astro{)liysi(;s,  photo^jfrapliy,  ineteorolo«|^y,  and  seis- 
mology. It  contains  a  31erz  refractor  of  0"'.35  (13.8  inches)  aperture, 
one  by  Cooke  of  ()"'.lo  (5.1)  inches),  and  a  jdiotograpliic  telescope,  by 
Steinheil,  which  will  be  used  for  pbotographiog  the  zoue  to  +6^. 
(1890.) 

Chamberlin  :  H,  A.  Howe, — The  disks  for  the  20  inch  refractor  are 
being  worked  by  Clark,  and  the  moaDting  is  well  advanced  at  the  shop  of 
Fauth  &  Oo.y  Washington.  The  initial  publication  of  the  new  observa- 
toiy  is  a  report  upon  observations  of  the  eclipse  of  January  1, 1889. 

Dbabbobh  :  Eough^Axi  illustrated  description  of  the  new  observa- 
tory at  Evanston  will  be  found  in  the  Sidereal  Messenger  for  October^ 
1889. 

Dbnysb. — In  addition  to  the  worldng  observatory  founded  by  Mr. 
Chamberlin,  an  observatory  for  students  is  in  course  of  erection.  A 
6-inoh  equatorial  and  a  d-inoh  transit  have  been  ordered. 

Dbnysb.  {See^  also,  Chamberlin.) 

Dbbsdbn:  wm  Engelhardt, — Observationsof  nebulas  star-clusters  and 
comets.  Baron  von  Engelhardt  has  reoently  published  a  second  part 
of  his  "Observatious  Astronomiques,'' containing  principally  measures 
of  double  stars,  star  charts,  nebulas  and  comets.  (1880). 

Dunsink:  .BaO.— a  new  reflecting  telescope  of  15  inches  aiiertuie 
has  been  presented  to  the  observatory  by  Mr.  Isaac  Roberts  for  photo- 
graphic researches  on  stellar  parallax. 

DussELDOEF:  Luther. — Observatious  of  small  planets,  an<l  compu- 
tation of  their  ephenierides.  Since  1847,  1,471  observatious  of  172 
asteroids  have  been  made.  (1889). 

Edt:»jbuk«h  :  Copehvid. — The  site  for  a  riew  observatory  buildin^j  two 
miuntes  of  arc  south  of  the  present  observatory  was  selected  in  1S89, 
The  plans  have  been  completed  and  it  is  hoped  that  the  work  of  con- 
structiou  will  soon  be  begun.  It  is  interesting  to  note  that  though  the 
new  site  is  within  500  yards  of  the  suburban  railway,  the  porpbyrite 
rock  of  which  the  hill  consists  does  not  appear  to  transmit  any  percep- 
tible vibration  from  the  railway  even  when  the  heaviest  trains  are 
passing.  Dr.  Becker  has  continued  his  determinations  of  the  positions 
of  nebuhe  and  work  in  stellar  and  solar  spectroscopy. 
H.  Mis.  129  11 
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Georgetcwn:  J7<if|i0ii.— Observations  of  variable  stars  have  been 
made  systematically,  and  experiments  iu  photographic  observations  of 
star  transits  by  Father  Hafjen  and  his  assistant,  Father  Fargis. 

Geneva:  (Tduticr.—  i'h'ivWy  engaged  in  testiiig  chronometers  and 
watclu's.    Obst'i  vat  it)nH  of  i1m>  sun  and  of  comets  have  been  made  with 
the  e(]uatorial.    Dr.  Eaoul  (iautier  has  l)een  appointed  professor  of 
.   astronomy  and  <lirector  ot  the  observatory,  Col.  E.  Gautier  retaining 
the  title  of  honorary  director. 

Glasgow  (England):  Grant,  Transit  circle  observations. 

G^TTuraBN:  Scikwr, — Heliometer  used  in  meaaaring  Prassepe,  Ple- 
iades, and  doable  stars.  (1889.) 

Gbbenwioh:  Ohristie.— In  the  report  for  1889  it  is  noted  that  the 
obeervatioDS  with  the  transit  circle  by  reflexion  have  been  macb  facili- 
tated and  improved  by  using  an  amalgamated  oopper*bottom  meroory 
tioogh  for  the  artificial  horizon.  Two  photographic  objectives  have 
been  tried,  one  of  0  inches  apertnre  to  be  used  as  a  pilot  for  the  13-iDch 
star-charting  telescope  stars,  and  the  other  of  4  inches  in  connection 
with  the  28-iDch  refractor. 

The  annual  visitation  in  18U0  took  place  on  June  7.  The  collection 
of  historical  instruments  aiul  the  new  photographic  equatorial  espe 
cially  attracted  the  attention  of  some  300  visitors  preseijt.  It  is  pro- 
posed to  put  up  a  larixe  new  buiUling  with  four  wings  to  relieve  tlie 
overcrowded  condition  of  the  older  buildings.  It  is  expected  that  the 
new  1:8  inch  refractor  will  be  installed  at  an  early  day.  The  llJ-inch 
photographic  eipiatonal  was  received  from  Grubb  on  March  17,  181)0, 
and  was  mounted  and  made  ready  for  use.  The  astronomer  royal  re- 
ported that  the  work  of  the  observatory  had  proceeded  without  essen- 
tial modification. 

"The  observations  lor  tlie  longitnde  of  Paris  made  in  1888  have  now 
been  comi>letely  reduced  and  the  definitive  results  found  by  the  French 
and  English  observers  are  respectively,  9™  21'.0-i  and  9"'  20\S4.  In 
view  of  this  unsatisfactory  discordance  -  -  -  it  seems  desirable 
that  the  determination  should  be  rei>eated  with  interchange  of  iostru- 
ineuts  as  well  as  of  observers.^' 

The  1887  volume  of  (Greenwich  observations  contains  among  its  ap- 
pendices the  ten  year  rataUxjue  deduced  from  observations  made  from 
1877  to  188G.  The  total  number  of  stars  is  4,059,  the  positions  being 
given  for  1880.  0 

Habyabd  College  :  Fiekefing^WaA  G.  W.  Bruce,  of  New  York, 
has  made  a  gift  of  $dO,000  to  the  Harvard  observatoiy  to  be  applied  to 
the  ooDBtrnction  and  maintenance  of  a  photographic  telescope  having 
an  objective  of  abont  24  inches  apertore  and  a  focal  length  of  11  feet 
The  flgoring  of  the  lens  has  been  intrusted  to  Alvan  Clark,  who  has 
experienced  some  difficnlty  in  securing  proper  glass.  The  Bacbe  8*incb 
telesooiie  of  similar  construction  has  been  in  conatant  use  in  Cambridge 
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for  four  years,  and  is  now  iu  Peru  photograph inpf  the  southern  sky ; 
with  it  stars  too  faint  to  be  seen  with  the  15-ineh  refractor  have  been 
photographed,  and  a  corresponding  advantage  is  aDticipate<l  from  the 
increase  of  the  aperture  to  24  inches. 

Vohinie  17  of  the  Annals  is  now  completed  and  consists  of  the  follow- 
ing  papers,  which  liave  been  separately  printed  and  distributed  during 
the  last  few  years :  I.  Maj^nitudesof  stars  employed  in  various  nautical 
almanacs;  II.  Discussion  of  the  Uranoinetria  Oxoniensis;  III.  Photo- 
metric observations  of  asteroi<is  ;  IV.  Total  eclipse  of  the  moon^  188i8, 
January  28;  V.  Total  eclipse  of  the  sun,  1880,  August  29;  VI.  Detection 
of  new  nebula'  liy  photography;  VII.  A  photographic  determination  of 
the  brightness  of  the  stars;  VIII.  Index  to  observations  of  variable 
stars;  IX.  Meridian  c'ircle  observations  of  close  north  polar  stars;  X. 
Meriilian  circle  observations  of  close  south  polar  stars. 

Volume  21,  part  1,  contains  the  observations  of  the  New  England 
Meteorological  Society  made  during  1888.  Volume  22  contains  a  long 
series  of  mettorological  observations  made  on  the  summit  of  Pike's 
Peak,  Colorado,  between  Jaoaary,  1874,  and  June,  1888,  by  U.  S.  Army 
Signal  Service  observers. 

Kaloosa  :  jp^Miyi.— Physical  observatioiis  of  the  son*  (1880.) 

Krw  :  IFAtj9{>2e^Meteoroloflrica],  magnetlo,  and  solar  obserratioiis, 

KiBL:  Kruegar^The  catalogue  of  sone  4>6S^  to  +65^  baa  been  pub- 
lished. Ootnpatatioii  of  the  orbits  of  comets  and  asteroids. 

K('>NiGSHi:i;(; :  (7.  F.  W.  Peters. — Observations  of  zone  -+-83°  to  +90*^; 
also  heliometer  observations  of  wide  double  stars.    (1889  ) 

KuEM8Mi'N8T£E:  Wo^Jier.— Observatious  of  comets  and  asteroids ; 
time  service. 

Leipzig:  Brun«.— Observations  of  zone  -f  5^  to  +10O;  oliservatious 
with  the  heliometer :  time  service. 

Litnb:  jlfd'U0r«^-Spectro8copic  observations  to  determine  the  son's 
rotation  period.  The  printing  of  the  Zone  Catalogue  is  in  progress. 
The  second  volame  of  Zone  Observations,  +  36^  to  +400,  has  been 
pablished. 

Ltnn  {MMMoehuHtts). — ^Private  observatory  of  Mr.  O.  W.  Wilson. 

Latitude  +42<'.5,  longitude  71^  west.  The  principal  instrument  is  one 
of  Alvan  Clark  &  Sons'  6  iuch  refractors  of  nnnsual  excellence. 

I  i  ^     s :  Andrv. — Meridian  work  3  physical  observations  of  the  sun  and 

of  .lupiter. 

McCoKMiCK:  Stone. — Chiefly  engaged  in  observations  of  double  stars 
and  nebuhe.    Volume  1,  part  4,  of  the  Publications  contains  double- 
.  star  measures  made  in  1885  and  1880  by  Leavenworth  and  Mailer. 
Mabseillbs:  Sti^han, — Revision  of  RUmker's  Catalogue;  observa- 
tions of  comets,  asteroids,  nebul»  and  variable  stars.  (1889.) 
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Mblboubnb:  JE?{[ery.--Traii8it-cirole  observations,  obsemtloiis  «f 
ootnets  and  astroids  and  of  ateUar  spectra.  The  great  reflector  has 
been  repolished,  and  its  performance  is  reported  as  improved.  The 
photographic  telescope  for  the  inter  national  chart  work  has  been  re- 
ceived and  mounted.  The  Second  Melbourne  (General  Catalogue  of 
Stars,  containing  1,211  stars  and  embodying  the  results  of  obsenra> 
tions  made  with  the  old  transit  circle  from  the  beginning  of  1871,  has 
been  published. 

Milan:  Schiaparelli. — The  18-iiich  e<iuatorial  was  used  for  double- 
star  measures;  the  observations  of  Mercur>,  188i-'d8,  were  discussed, 
and  the  rotation  period  determined.  (188U.) 

MUKIOH:  Seeliger. — Work  on  a  catah)^ne  of  33,082  stars;  observa- 
tions of  comets  and  measures  of  the  star  cluster  in  Perseas. 

Natal:  ^oviU.— Observations  of  the  position  of  the  moon.  Tbeie 
has  been  formed  a  manuscript  catalogue  of  about  4,000  observations  of 
right  ascensions  of  sodiacal  stars  used  in  determining  the  places  of  the 
moon  daring  the  years  1883-'88.  Time  service. 

KiCE:  PtfiToHfi.— Charlois  has  been  remarkably  soocesafal  in  his 
search  for  new  asteroids.  The  third  volume  of  Annals  contains  a  new 
chart  of  the  solar  spectrum  by  Thollon,  the  condnding  part  of  the  dis- 
cussion of  the  theory  of  Yesta  by  Perrotin,  and  the  observations  msde 
in  the  years  1887->88. 

O^Gyalla  :  Konkoly, — Observations  of  sun  spots  and  meteors;  pho- 

tOf?raphic  researches. 

Oxford  University:  Pritchard. — Experimental  work  on  the  new 
photographic  objectives  by  Grubb  has  occupied  much  time;  the  par- 
allaxes of  six  more  stars  have  been  determined  by  photography.  (1890.) 

Paris:  Mouehez, — ^The  large  transit  circle  has  been  used  for  the  suit, 
planets,  and  stars  of  Lalande^s  catalogi^e ;  the  Qambey  transit  for  ob- 
servation of  fundamental  stars  in  groups  of  24  to  48  hours;  the 
Gambey  curcle  for  experiments  on  flexure  and  the  determination  of 
latitude;  comets  and  nebnl»  have  been  observed  with  the  west  equa- 
torialy  and  the  equatorial  coud4  has  been  used  in  determining  the  oon- 
stants  of  refraction  and  aberration.  The  work  for  which  the  Paris  ob- 
servatory has  been  especially  known  of  late  years,  astronomicsl  pho- 
tography, has  been  actively  pursued  by  the  Henrys.  The  frontispieoe 
of  Admiral  Monchez's  report  for  1889  is  a  representation  of  the  grest 
equatorial  coud^  of  18  metres  focal  length  and  0.6  metre  (23.02  inches) 
aperture.  Attention  has  been  given  to  photographing  of  stellar  spectra 
by  placing  prisms  of  22^  or  46o  in  ftont  of  the  objective  of  the  tele- 
scope, and  Admiral  Moocliez  has  announced  that  spectroscopic  obser- 
vations will  form  a  regular  part  of  the  observatory  work  in  future. 

Potsdam  :  Vogel. — Asd  opliysical  work,  determination  of  the  motion 
of  stars  in  the  line  of  si^^iit  by  nu  ans  of  photo-^rapiiy  ;  spectrnm  analysis 
iu  general}  photometric  measures  of  large  plauet^i  a ud  a  photometric 
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Dn  rch  mil  stem  uj;  ol'  thv  nortberu  sky  ;  observations  of  sun  si>ot8.  The 
new  refractor  for  the  pbotograpliic  star  chart  is  erected  and  some  ex- 
perimental work  has  bcm  <lone.  (1880.) 

pRAd:  Sa/arik. —  Double  star  measures;  drawinofs  of  the  moou; 
chiefly  devoted  to  observations  of  variable  stars.  (18S0.) 
Prag  (University  observatory):  Weinek. — Drawin^^s  of  moon;  oocul- 

tations.  Time  service.  (1889.) 

Pulkowa:  Brediehin.'^Viof.  Otto  Strove  retired  ftom  the  direct- 
orebip  of  the  oUservatory,  which  he  has  held  forever  25  years,  and  has 
been  succeeded  by  Dr.  BredichiDi  formerly  director  of  tbe  observatory 
at  Moscow*  Three  volames  were  issued  in  1889:  Yolame  8  containing 
the  catalogue  of  Bradley's  stars,  a  volume  containing  an  investigation 
by  Lindemann  of  tbe  photometric  scale  of  the  Bonn  DuTchmusterang^ 
and  the  third  volume,  the  Jubilee"  volume,  with  an  historical  account 
of  the  observatory  for  25  years,  a  monograph  on  the  dO-inch  refractor,  and 
a  description  of  tbe  astropbysical  observatory.  The  volume  contains 
several  fine  engravings  of  the  observatory  and  39-inch.  (1889-W.) 

Hadcliffe  :  Stone. — ^Transit  circle  observations  of  the  zone  QO-lg^, 
and  of  the  sun  and  moon. 

Rome:  Denza. — The  new  observatory  of  tlie  Vatican  has  been  built 
partly  upon  the  site  of  the  old  observatory,  founded  in  1,182,  and  j)artly 
upon  a  tower  dating  from  the  time  of  Leo  IV.  Special  attention  will 
be  given  to  astronomical  photography. 

BousDON  (Lyme  Bogis) :  Peek, — Observations  of  variables.  Time 
service. 

Stookholh:  Gyld^. — Largely  engaged  In  mathematical  researches 
upon  orbits.  Photographs  have  been  taken  of  the  Pleiades  and  of  a 
region  extending  about  4o  around  the  north  pole.  (1889.) 

Stohthurst  :  8idgreaveii,^VBther  Perry,  whose  sad  death  immedi- 
ately after  observing  the  total  eclipse  of  tbe  sun  on  December  21,  22, 
1889,  has  been  elsewhere  referred  to,  has  been  succeeded  in  the  direct- 
orship  of  the  observatory  by  Father  Walter  Sidgreaves.  (1889.) 

Sri? ASSTiTRG :  E.  Becker. — Observations  of  comets  and  helionieter 
measures  of  the  sun's  diameter;  also  transit  circle  observations  of  the 
sun  and  major  ]>]anets. 

SvDNKV:  Russf  JI. — Transit-eirele  observations,  and  with  tlie  11.;^  ineh 
equatorial  observations  of  comets  and  of  double  stars.  The  photo- 
graphi(;  telescope  for  chart  work  has  been  mounted  ni)on  an  elevated 
site  <>2()  feet  above  the  sea  and  11  miles  inland  from  the  i)resent  observ- 
atory. Ea<;h  instrument  has  its  own  group  of  accumulators,  conven* 
ieutly  charged  by  tkie  help  of  a  gas  engine. 

Smtthsonian  Astbo-PHTSIOAlObskrvatobt:  Langl^^An  astro- 
physical  observatory  has  been  established  as  a  department  of  the 
fcimithsonian  Institution  at  Washington,  occupying  at  present  a  tern- 
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porary  boOding  io  the  Smitbaouian  grounds,  erected  in  ISSO-'OO.  The 
priDcipal  instmrnents  are  a  very  large  eideroetat  by  Orubb,  a  large 
spectro-bolometer,  special  galTanometer,  and  reaUtance  box.  Ke- 
eearches  in  tellario  and  astro-physios  will  be  carried  on. 

SwARTUMORE  CoLLEGK  :  Mitis  S.  J.  Cunninffhiini. — Tlie  observatory 
building  coutaiiis  lour  rooms:  A  trausit  room,  in  which  is  a  3  inch 
Warner  and  Swasey  transit  and  mean  time  clo(;k  ;  a  pier  room  at  i>res- 
ent  utilized  as  a  sidereal  clock  room  ;  a  work  room  containing:  the  chro- 
nograph, chronometer,  and  a  sm.ill  reference  library  ;  and  the  dome,  in 
which  is  a  G-inch  Warner  and  Swasey  equatorial.  Connected  with  the 
observatory  is  the  sigrnal  service  station  of  the  state  weather  service, 
fully  provided  with  the  Decessary  meteorological  aud  other  apparatus. 
(1890.) 

Tacubaya:  Anguiano. — The  construction  of  the  new  observatory 
has  progressed  favorably,  the  photographic  department  being  entirely 
finished  and  the  instruments  mounted.  The  photographic  equatorial  is 
by  Grubb,  of  the  pattern  adopted  by  the  astrophotograpbie  congress  in 
1889  and  furnished  for  most  of  the  observatories  taking  part  in  the 
international  chart.  Among  tbe  minor  apparatus  added  to  the  equii>- 
ment  of  the  observatory  may  be  mentioned  a  complete  portable  photo- 
graphic outfit ;  a  Merz  polariscope  for  the  15<inch  equatorial ;  a  rritch- 
ard's  wedge  photometer  by  Hilger;  a  mercury  artificial  horizon  by 
Qanthier  for  the  meridian  circle ;  a  complete  meteorological  outfit;  a 
petroleum  motor  and  electric  light  installation. 

In  August,  1889y  two  additions  were  made  to  the  observatory  staff, 
Messrs.  Oamilo  A.  Gonzales  and  Guillermo  Puga,  who  have  been  as- 
signed to  duty  on  the  meridian  circle.  They  have  been  engaged  in 
studying  the  instrumental  constants  and  have  undertaken  the  obserra- 
tion  of  certain  stars  to  tbe  tenth  magnitude,  conveniently  situated  for 
reference  stars  for  the  lone  of  the  photographic  map  assigned  to  the 
Tacubaya  obeervatoiy.  Sr.  Felipe  Yalle  has  been  engaged  with  the 
equatorial  in  observations  of  comets^  asteroids^  and  nebnls. 

A  series  of  daily  observations  of  sun  spots  and  faculm  has  been  made. 
Photographs  of  the  sun  have  been  taken  with  the  photoheliograph. 
Two  parties  were  sent  out  to  observe  the  total  solar  eclipse  of  October 
22, 1889,  one  to  Yucatan  and  one  to  San  Luis  Potosi.  (1890.) 

Tananarivo:  Colin. — An  observatory  has  been  established  on  a 
hill  about  4,400  feet  high  a  short  distance  to  the  east  of  Tananarivo  on 
the  island  of  Madagascar.  It  has  an  equatorial,  meridian  instrument, 
aud  photographic  telescope  for  solar  work.  (1889.) 

ToKYri:  Terao. — A  large  number  of  observations  of  comet  e,  188S, 
made  liy  Professor  Teara  and  Mr.  J.  Midzuhara  have  been  published  as 
the  second  fiasciculus  of  volume  1  of  the  Annals,  (1889.) 

ToTTLOUBB:  Baillaud, — ^The  photographic  telescoi>e  has  been  mounted. 
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United  States  Naval  Obseuvatouy:  MvXair.—Thv  reports  of 
tbe  superintendentH  of  the  N;vval  Observatory  show  no  luaterial  change 
in  the  character  of  the  work  from  the  years  ininiediately  preceding. 
On  June  28,  1890,  Capt.  \\  V.  McNair  succeedeil  Capt.  11.  L.  Phythiaa 
as  Superinten<lent,  Capt.  McNair's  report  covering  the  fiscal  year  June 
30, 1890.  The  walls  of  the  main  baiUliug  for  the  new  observatory  were 
practically  completed  by  the  end  of  1890  ;  aiso  the  great  e«iiiati>rial  and 
clock  and  observer's  rooms.  The  iron  work  for  the  three  transit-circle 
rooms  is  ready.  The  buildings  will  scarcely  be  ready  lor  occupaucy 
before  the  summer  of  1892. 

UrsALA:  Dunir. — From  an  extensive  series  of  spectroscopic  obser- 
vations to  determine  the  rotation  period  of  tiie  sun,  it  appears  that  the 
period  varies  from  25.5  days  to  38.6  days,  increasing  witU  the  lielio- 
grapbio  latitude. 

VlBNNA  {von  Kuffner^H  observatory) :  Herz, — Tbe  latitude  from  obser- 
vations with  the  fiepsold  meridian  cirole,  1889-'90,  is  +48o  l^'  46^67. 

WASHmoTON  (GatboUo  University  of  America):  ikarU,^A.  small 
observatory  has  been  built  at  the  Catholic  University  in  the  snbarbs 
of  Washington  (D.  OOi  and  is  under  the  direction  of  Bev.  O.  IL  Searle. 
The  position  is  latitude  +  38o  56'  15";  longitude  5^  0>.0  west  of 
Greenwich.  The  telesoopet  which  will  be  mounted  in  1891  is  0  inches 
aperture,  9  i^t  Ibcns,  glass  and  tube  by  Claoey,  mounting  by  8a^- 
muller  (Fauth  &  Co.).  The  cells  and  oenter  piece  of  tuhe  are  made  of 
aluminum.  A  small  meridian  circle,  and  photographic  and  spectro* 
scopic  apparatus  will  also  be  provided.  A  5-inoh  telescope  is  now  in 
use.  (1890.) 

Washington.  {See^  also,  Qeorgetown;  also,  Smithsonian  astro- 
physical  observatory ;  also,  U.  8.  Kaval  Observatory.) 

Washburn:  Comstock. — The  sixth  volume  of  publications  contains 
the  meridian  observations  of  1S87  and  observations  of  double  stars. 

Tale  -.  Newton. — ^The  heliometer  triangulation  of  the  region  near  tbe 
north  pole  has  !)eeu  completed,  and  some  observations  of  Iris,  Victoria 
and  SSappho  have  been  obtained  in  cooperation  with  the  observatories 
at  tlie  Oape  of  Good  Hope  and  Leipsic,  for  the  determination  of  the 
solar  parallax.  ^ 

ZuBiOH :  Wol/.— Physical  observations  of  the  sun. 

A8TBONOMI0AL  INSTBUMBMTB. 

In  the  fourth  part  of  the  Bulletin  of  the  Astro-photographic  con* 
gross,  Dr.  H.  O.  Yogel  describes  the  photographic  redactor  constructed 
for  the  observafeoiy  at  Potsdam  by  the  Bepsolds.  This  instrument  has 
two  objectives;  eye-piece  and  plate-holder  are  in  the  same  tube,  con- 
forming to  the  resolutions  of  the  congress  in  1887,  but  the  peculiarity 
is  in  the  form  of  mounting,  which  is  quite  diiferent  from  both  the  Eng- 
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liah  and  the  French  fonn.s.  The  pillar  that  supports  the  polar  axis  Is 
not  upright,  but  L  shaped,  the  lower  i)art  being  inclined  ne4irly  in  the 
plane  of  the  equator,  the  upper  almost  at  right  anglca  (o  this,  extend- 
ing toward  the  north  pole  and  inclosing  the  polar  axis.  The  support 
possesses  very  great  stability,  and  its  form  permits  an  uainterrupted 
motion  of  the  telescope  in  all  positions. 

In  Engineer} n<i  for  Decern  1km  1!),  18!I0,  will  be  found  a  description  of 
the  Melbourne  i»liotograpliic  telescope  made  by  Sir  Howard  Grubb. 

An  instrument  for  comparing  and  measuring  celestial  photographs, 
somewhat  similar  to  that  designed  by  Mr.iioberts,  has  been  devised  by 
Mr.  Common.  • 

An  apparatus  for  eliminating  personal  equation  in  the  observation  of 
sudden  phenomena,  such  as  the  disappearance  of  a  star  when  occulted 
by  the  moon  has  been  devised  by  Mr.  S.  P.  Laugley,  and  is  described 
in  the  ]5ulletin  of  the  Philosophical  Society  of  Washington,  vol.  xi. 
The  principle  of  the  method  consists  in  associating  a  motion,  real  or 
apparent,  of  the  object,  with  intervals  of  time  so  that  the  apparent  posi- 
tion of  the  object  at  the  instant  of  the  occurrence  of  any  phenomenoD 
being  noted  the  time  of  the  occurrence  will  be  known,  fixperiments 
made  with  artiticial  stars  show  that  it  is  quite  possible  for  a  compar- 
atively inexperienced  person  to  observe  an  oocaltation  with  a  probable 
error  of  only  one-fortieth  of  a  second. 

The  great  Lick  refractor  of  3G  inches  diameter  is  to  be  surpassed  by 
one  atiil  larger,  ordered  for  the  University  of  Southern  California^  at 
Los  Angeles.  This  lens  is  to  be  40  inches  in  diameter,  and  the  crown 
glass  disk  for  the  achromatio  combination  is  now  in  the  bands  of  the 
ClarkSy  who  pronoanoe  it  a  remarkably  fine  piece  of  glass. 

It  may  i>erhaps  be  mentioned  here  that  a  bill  was  introduced  in  the 
United  States  Congress  making  an  appropriation  of  $1,000,000  for  a 
refractor  of  5  feet  aperture  for  the  U.  S.  Naval  Observatory*  bnt  the 
plan  never  received  support  Ikom  the  Government  astronomers. 

Mr.  Brashear  has  nnder  way  at  his  shop  in  Allegheny  a  16-iDch 
objeotive  for  Oarleton  College  Observatory,  one  of  12  inches  for  Brown 
University,  and  a  second  of  12  inches  for  Mr.  G.  B.  Hale,  of  Ohicaga 
He  is  also  making  a  large  spectroscope  and  spectrograph  for  Profenor 
Young,  at  Princeton,  which  is  expected  to  be  the  finest  In  the  United 
States;  a  very  complete  spectroscope  with  Jena  glass  objectives  and 
prism  is  being  made  for  Oarleton  College,  and  a  new  star  spectroscope 
for  Lick  Observatory.  For  the  Willard  photographic  telescope  of  the 
Lick  Observatory,  he  is  making  an  equatorial  mounting  with  controlled 
dock. 

MISCELLANEOUS. 

Personal  equation. — The  attention  of  astronomers  interested  in  the 
subject  of  personal  equation  should  be  directed  to  a  paper  prepared 
by  a  physiologist,  Dr.  E.  C.  Sanford,  of  the  Johns  Hopkins  University, 
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and  published  in  volume  2  of  the  American  Journal  of  Psvchologfy.  An 
important  (  (mtributiou  to  the  astronomical  side  of  the  subject  is  an 
investi^Mtiun  by  Dr.  Wislicenns,  of  the  Strasburg  Observatory,  who  has 
investigated  the  personal  ecpiation  in  transit  observations,  not  only  for 
a  horizontal  position  of  the  telescope,  lint  for  all  inclinations.  By  plac- 
ing a  small  convex  lens  behind  the  ocular  an  artificial  star  is  obtained 
which  is  easily  moved  in  the  plane  of  the  reticule  with  a  velo<nty  corre- 
sponding to  any  declination.  Dr.  Wislicenns  concludes  from  his  experi- 
ments that  the  inclination  of  the  telescope  lias  a  coosiderable  effect 
upon  the  observer's  personal  ecpiation. 

One  of  the  Ckssays  contributed  to  the  celebration  of  the  Pulkowa 
Jubilee  was  a  discussion  of  abaolote  j^ersonal  equation  by  H.  G.  van  de 
Sande  Bakhuyzen.  The  artificial  star  observed  was  the  meridian  mark 
of  the  transit  circle,  to  which  an  apparent  motion  was  given  by  inter- 
posing a  prism  fixed  excentrically  to  a  circular  rotating  plate.  Very 
satisfactory  results  were  obtained.  The  personality  depending  upon  . 
direction  of  apparent  motion  seemed  to  be  generally  small  for  seven 
observers  who  tried  the  apparatns. 

ASTBONOMIGAL  SOCIETIES. 

The  A9ir€mmieal  Soeietjf  of  the  PaHfie. — ^Under  the  leadership  of  Pro- 
fessor Holden  and  the  astronomers  at  the  Lick  Observatory  the  Astro- 
nomical Society  of  the  Pacific  was  founded  February  7, 1889,  as  a  result 
of  the  cordial  codperation  of  amateur  and  professional  astronomers  in 
soccessfully  observing  the  total  solar  eclipse  of  the  preceding  New 
Tear's  day.  Any  person  interested  in  astronomy  is  invited  to  join  its 
membership.  Three  meetings  each  year  are  held  in  San  Francisco  and 
three  meetings  at  Mount  Hamilton.  An  excellent  series  of  publi- 
oationsv  in  octavo  form,  issued  at  irregular  intervals,  has  reached  the 
second  volume.  These  publications  "  contain  papers  read  before  the 
society,  and  also  notices  from  the  Lick  Observatory  prepared  by  members 
of  the  observatory  stafL  A  fund  has  been  established  known  as  the 
«Donohoefhnd  for  the  maintenance  of  the  comet  meilal  of  the  Astronom- 
ical Society  of  the  Pacific,"  the  principal  conditions  of  the  gift,  a  medal  of 
bronze,  being  the  discovery  of  a  new  comet  or  the  first  precise  deter- 
mination of  position  of  a  periodic  comet  at  any  one  of  its  expected 
returns.  The  discoverer  is  to  make  his  discovery  known  in  the  usual 
way,  and  also  to  communicate  it  immediately  to  the  director  of  the  Lick 
Observatory.  No  application  for  the  bestowal  of  the  medal  is  required. 

The  British  Astranomieal  AMoeioHoa.— >A  new  astronomical  society, 
to  be  called  the  British  Astronomical  Association,  has  been  formed  in 
England  to  meet  the  wishes  and  needs  of  those  who  find  the  subscrip- 
tion of  the  Royal  Astronomical  Society  too  high,  or  its  papers  too  ad- 
vanced, or  who  are,  as  in  the  case  of  ladies,  2)ractically  excluded  from 
becoming  fellows ;  it  is  also  to  atTonl  a  means  of  direction  and  or- 
ganization in  the  work  of  observation  to  amateur  astronomers.  The 
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new  society  Is  thas  to  be  regarded  as  sapplementary  to  the  older  one, 
and  not  its  rival.  The  first  general  meeting  w.vs  liel<l  ou  October  24, 
1890,  in  the  hall  of  the  Society  of  Arts,  Adelplii,  London,  and  the  offi- 
cers nominated  by  a  provisional  committ«  \  were  elected,  Capt.  W. 
Noble  being  made  president.  The  sections  under  which  the  work  of  ob- 
servation is  organized  are :  Meteoric,  solar,  lunar,  spectroscopic,  and 
photographic,  colored  stars,  variable  stars,  double  stars,  and  Jupiter, 
each  section  being  presided  over  by  an  amateur  ivstrononier  who  lias 
devoted  special  attention  to  the  subject  named.  The  first  number  of 
the  Journal  appeared  iu  October,  1890,  under  the  able  editorship  of 
Mr.  E.  W.  Maunder. 

GeseUttcha/t  Urania. — The  building  forming  the  headquarters  of  the 
Gesellschaft  Urania  was  completed  in  July,  1889,  and  is  described  at 
some  length  b}^  Dr.  M.  W.  Meyer  in  the  February  and  March  numbers 
of  Himmel  und  Erde.  The  Gesellsi^haft  is  for  the  jiurpose  of  popular- 
izing science.  The  chief  astronomical  instrument  is  a  12-iuch  refractor 
by  Bamberg,  the  glass  for  which  was  made  by  Schott  &  Co.,  of  Jena. 
There  are  also  a  G  iuch  and  a  4  iuch  refractor,  a  G  inch  retlector,  a  2^- 
inch  transit,  and  a  5-inch  comet-seeker.  These  instruments  are  for  the 
use  of  visitors,  and  for  cloudy  nights  a  collection  of  700  lantern  slides  is 
provided. 

The  thirteenth  meeting  of  the  Astronomischo  Gesellschaft  was  held  at 
Brussels,  Septenibr  10  to  12, 1889.  The  next  meeting  is  at  Munich  in 
1891. 

AitroiMmioiU  prizes. — The  Lalande  prize  of  the  French  Aeademy  of 
Sciences  was  awarded  for  1889  to  M.  Gonnesaiatof  the  Lyons  obflenra- 
tory,  the  Valz  prixe  to  Charloia,  and  the  Janssen  prize  to  Lockyer. 

In  1890  the  Lalande  prize  was  awarded  to  Schiaparelli  for  his  obser- 
vations determining  the  rotation  of  Mercury  and  Venus,  the  Valz  prize 
to  Glasenapp  for  his  determination  of  the  orbits  of  double  stars,  and 
the  Janssen  prize  to  Young.  The  Damoisean  prize,  for  which  but  one 
memoir  was  presented,  was  continued  for  another  year  with  the  same 
subject :  To  perfect  the  theory  of  the  inequalitiea  of  long  period  caused 
by  the  planets  iu  the  motion  of  the  moon. 

l?he  Copley  medal  of  the  Royal  8ocie(y  vas  awarded  on  November 
20, 1890,  to  Professor  Simon  Kewoomb  for  bis  oontribntioiw  to  gravita- 
tional astronomy. 

ThA  first  award  of  the  Donohoe  medal  was  made  to  Mr.  W.  R.  Brooke 
for  the  discovery  of  a  comet  on  March  19, 1890;  the  second  to  Mr.  W. 
F.  Denning  for  liis  comet  of  July  23, 1890,  and  the  third  to  MoDsienr 
J4r6me  Ooggia,  astronomer  of  the  observatory  of  Marseilles*  for  his 
discovery  of  a  comet  on  July  18,  1890,  this  being  the  eighth  comet 
discovered  by  M.  (Joggia. 

A  generous  gift  has  been  made  in  aid  of  astronomical  research  by  Miae 
O.  W.  Brace,  of  New  York,  who  placed  in  the  hands  of  Professor  Picker- 
ing, director  of  the  Harvard  Observatory,  $0,900.  In  answer  to  aeirealar 
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issned  by  Professor  Pickering,  uutneroiis  requestn  were  received  for  aid 
from  this  fiiiul,  and  various  sums  were  awarded  by  Professor  Pickering 
so  as  to  aid  as  wide  a  ran^e  of  astronomical  subjecU  as  ^ssible,  aud  to 
aid  investigators  in  all  parts  of  tlu^  world. 

Among  new  works  of  general  interest  to  astronomers  may  be  men- 
tioned Miss  (Merke's  "The  System  of  tlie  Stars;"  a  new  edition  of 
Chambers'  Astronomy  in  three  volumes.  The  tirst  two  volumes  of  an 
able  "  Traite  de  mecaniqne  celeste,"  the  first  containing  the  general 
theory  of  perturbations,  and  the  second  on  the  tignres  of  rotation  of 
celestial  bodies  j  these  are  to  be  followed  by  a  third  volume  on  the  lunar 
theory,  theory  of  Jupiter's  satellites,  Hanseti's  methotl  for  the  calcu- 
lation of  perturbations,  aud  other  methods  of  recent  date.  Another 
work  which  has  been  found  useful  as  a  text  book  i&  Dziobek'a  Die 
maihematixchen  Theorien  der  Planeton-Bewegnu^en. 

Dr.  Scheiner  has  published  a  treatise  on  spectrum  analysis  which  is 
intended  to  form  the  first  volume  of  complete  work  on  astrophysics. 

The  first  volume  of  the  national  edition  of  the  works  of  Galileo  has 
appeared  under  the  patronage  of  the  King  of  Italy. 

Dr.  Dreyer  has  published  a  biography  of  Tycho  Brahe  apon  which 
he  has  beeu  at  work  for  several  years  past. 

A  very  interesting  paper  on  Bowditch,  who  translated  Laplace's 
'^Mecanique  Celeste/'  has  been  contributed  by  Prof.  Joseph  LoveriDg 
to  the  Proceedings  of  the  American  Academy  of  Sciences. 

Aa  index  to  the  literature  of  spectroscopy,  compiled  by  Mr.  Alfred 
Tackerman,  has  been  published  in  the  Smithsonian  Miscellaneous  Col- 
lections. It  coDtaina  a  bibliography  of  the  history  of  the  subjects  ;  of 
books;  of  apparatus;  of  spectrum  analysis  in  general;  of  qualitative 
analysis;  of  quantitative  analysis;  of  absorption  spectra;  of  alkalies 
and  alkaloids;  of  astronomical  spectroscopy ;  of  carbon  compounds,  and 
of  the  spectra  of  metals ;  thero  is  also  a  list  of  799  anthers.  The  num- 
ber of  titles  is  3,829. 

Another  useful  contribution  to  astronomical  bibliography  is  the  cata- 
logue of  the  Orawford  Library  at  the  Royal  Observatory  at  Edinburgh, 
presented  to  the  observatory  by  the  Earl  of  Orawford,  and  formerly 
constituting  the  library  of  the  Dun  Echt  Observatory.  The  eatalogne 
was  compiled  by  the  present  astronomer  royal  for  Scotland,  Mr.  Cope- 
land,  and  contains  a  namber  of  rare  works. 

Reference  should  also  be  made  to  a  new  edition  of  M.  Lanoastei's  uae- 
ibl  little  Lhte  gMrale  des  obaervaUnreay  appearing  in  1890  with  many 
additions  and  corrections. 

A8TliONOHICAL  BIBLIOQEAPHY  FOR  1880. 

A  brief  bibliography  of  astronomy  for  the  year  1890  having  been  con- 
tributed to  the  Sidereal  Messenger  for  1891,  it  seems  unnecessary  to 
cover  more  than  the  year  1889  in  the  present  review.  The  titles  given 
below  include  the  most  important  books  and  journal  articles  of  1889,  that 
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have  come  under  the  compiler's  notice,  some  few  titles  having  been  taken 
from  reviewH  or  catalogues,  where  the  publications  themselves  have  not 
been  accessible. 

In  the  reference  to  periodicals  the  volume  and  page  are  simply  sep- 
arated by  a  colon;  thus:  Astron.  Jour.  8:153  indicates  vohime  8,  page 
153,  of  the  Astronomical  Joarnal.  The  following  less  obvious  abbrevia* 
tions  occur : 


Abstr.  s  AbstrMt. 
Am.  s  AmerioMi. 

B(l.  =  Rand. 

(1.  =  (li,  <ler,  del,  etc. 
ed.  —  edition. 
Hit.  =  Heft, 
hng.  =  berausgegebMi. 
11.  =  iUostrated. 
j.jjour.  =  journal. 

k.  k.  =  kai»crlicb,  kdnigUoh. 
Lfg.  ~  Lieferung. 
M.  =  Marks. 
Q.  d.  =  uo  date. 

n.  p.  s  no  place  of  poblieatloB. 


n  F.=r  none  Foliee. 
n.  8.  s  now  lerias. 
Not.  ^Notices. 
Obsvy.  =  Observatoty. 

p.  —  page, 
pi.  =  plates, 
portr.  =  portrait, 
pt.  =  port, 
r.  =  reale. 
Bev.  =  Review. 
8.  =  series. 
BO.  =  science,  scieotiiic. 
vol.  =  voiamea. 


NECROLOGY  OF  ASTRONOMERS  FOB  1689^. 

Biographical  sketches  of  most  of  the  following  astronomers  are  to  be 
found  in  the  columns  of  the  Aatronomisehe  Nachrichfcri,  in  the  Fi^rfc/- 
jahrschri/ty  der  AMtronomischen  OeieUiich^  or  in  the  ManUUif  NoHoei  of 
the  Boyal  Astronomical  Society. 

Adolph  (Cabl).  Born  at  Nordatemmen,  Hanover,  April  8, 1838;  died  JanoatyS, 
1890. 

Oacoutore  ( G  ABTAiro).  Bom  at  Palermo  Maroh  17, 1814 ;  died  at  Palemo  Jane  16; 

1889,  cet.  75. 

Dx  LaRub  (Warrbn).  Bora  at  Qaemeej  Janoarjr  18,  1815;  died  April  19, 1^ 

at.  74. 

Ebck  (Wrntworth  ).   Bom  in  Dublin,  1827;  died  at  Sherrington,  Wicklow,  Jan- 
uary 15,  IriUO,  a/.  U3. 

Fkarnubt,  (Carl  Fridbrik).  Bom  at  Frederikabald  Deeember  19,  1818;  died 

Aagast  32,  1890, 4Bt  72. 
FisVRZ  (Charlbs).  Died  Febraary  9, 1890.  <rl  46. 
MoxJiOMY  (C.  M.  v.).  Died  at  Sohaerbeok,  M andi  16, 1890^  ml  71. 
Nbwall  (Robbrt  Stiruno).  Bora  in  Dundee  May  S7, 1818;  died  April  81, 188!^ 

ar<.77. 

OoM  (FRtoBRico  AUOU8TO).  Bom  at  Liabon  December  4, 1830 ;  died  at  Lisbon  Jnlj 
84, 1880,  at  60. 

Pbrrt  (Stbphbn  Joseph  ).   Born  in  London  Angnst  86, 1838 ;  died  al  wa  near  De»- 
arara,  December  8&,  lb89,  at,  56. 

Peteks  (Christian  IlEiNRicri  riiiEnmcH).    Born  at  ColdcnbUttel,  Scbieswig,  8cp- 

tcinlKT  19,  18i:{;  (lied  at  Clititou,  New  York,  July  19,  lSW,irt.77. 

BKsriGiii  (L()i{KN/<3).    Born  at  Cortemaggiore,  Pracenza,  October  7, 1824;  died  at 
Kouie  December  10,  18d9,  cet.  75. 
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BoanvmcBOtB  (Ono  Auaoar).  Bom  %%  Takkmn,  Boesi*,  Angnat  10, 1800;  died  »t 
Halle  Jaiiiiuy  23, 1800,  ett.  90. 

8CHULTZ  (Herman).   Born  at  NjKWO. SSdenmnlaiid,  July  7,  1683;  died  at  Stoek- 
bolm  May  8,  im,  a  t.  fi7. 

Tbmpxl  (Ern8t  Wii.helm  Lkberkcht).    Bom  at  Nieder-Kanendorf,  Saxony,  De- 
cember 4, 1^21 ;  died  at  Arcetri  March  1(3,1-8'J.'  u  t.G6. 

Wkld  (Alfjibd).   Boru  August  5*  1^23;  died  at  Grabamfttown  July  24,  IbiK),  at.  67. 
AbTKONOMlCAL  BIBLIOGKAPUV,  ldd9,  1890. 

▲steroid  80. 

Bryant  (R.  )    Orbit  of  the  idaiu't        Sappho.    Astron.  Nacbr..  1-21:  321-32. 
 .    Orbit  of  plaiH't  (HO)  JSappho,  the  st-cular  j>ei t urbal iou  of  the  uiiiior  planetH 

upou  elenieuUt  of  that  orbit,  and  the  luatts  of  plauet  Jupiter.    Astron.  Jour., 

8:  165^. 

KxRKWOOD  (D.)  iDolination  of  the  aateioids.  Sid.MeBi.,  8:  305-7. 
Lkhmann  (V.)   Zasaintnenstelliing  der  Planeteii-Eiitdeckangeu  im  Jabie  1888. 
Vrtyaohr.  d.  astron.  GeaeUaob..  Hi: 

AstronomerB. 

MoKTON  (E.  J.  C. )    Heroeaof  eoience.  AstroDomera.   8-|-34Ip.  12mo.  London 

and  New  York, 

AatTouomical  Society  of  the  Pacific. 

[By-laws,  etc.  Society  orgaiii/.ed  Feb. 7, 1889.  ]  Pub.  astron.  soc.  Pacific  1 :  1-7. 
MsvTiKO  of  tbe  AstronoDiieal  Boclety  of  the  Paoiflo.  Sid.  Mess.,  8 :  368. 

AatioiKwny. 

Bau.(R.8.)  Elemente  of  astronomy.  Kewed.  4-HS9p.  18mo.  London,  1880. 

HOLDBN  (E.  8.)   List  of  tbe  principal  astronomioal  joiirnalH,  transactions  of 

societies  and  book.-«  of  reference.]    Pub.  astron.  soc.  I'acific  1:  15.  1889. 

 .    Work  of  an  ustrononiical  .society.    Pub.  a8tron.  soc.  Pacific  I :  •>-!.').  1H89. 

Pabkek  (W.  11.)    Familiar  talk«  on  abtronoiuy,  vritb  cbapters  on  geography  and 

navigation.   13+264  p.  Cbioago,  1889. 

PoRTKB  (J.  O.)  Oar  oelestial  hmne.  An  astronomer's  view  of  heaven.  116  p. 

16mo.  New  York,  [1880]. 
LXSKA  (W.)   Lelirbaeb  der  sphiirisehen  und  theoretiscben  Aatronomie  und  der 

Riathematisoben  Ooopraphie.    12-}-*280  p.,  1  pi.    8vo.    Stnttgart,  1889. 
YouNO  (C.A)   A  text  book  of  general  astronomy,  for  colleges  and  acientiiio 

schooLs.    8vo.    IJo.ston,  1^89. 

Aatronomy  (Bibliography  of). 

HocrzBAn  (J.  C.)  Bibliographie  g^n^rale  de  Vastronomto. 

Astronomy  (Hiatory  of). 

BxRTiK  (O.)  Babylonian  astronomy.  Natnre  40:  937,886. 
£ppiNa(J.)  Astronondeehes  ana  Babylon.  190  p.  il.  8vo.  Friboni|^en*BriflgMi, 
1889. 

Astronomy  (Progress  of). 

FLAM.MARION  (C. )  Les  piogrte  do  I'astTonomie  pendautl'annde,  1888.  L'Astion. 

H:  UW-74.  H-9. 

WiNLOCK  (W.  C.)    Account  of  the  progress  in  aatrououiy  iu  the  year  IdbG. 
Smithsonian  rept.  1886-'87  :  991-87.  ^lae,  Beprint. 
Chtonometera. 

HturmR  (J.)  L'inti  uence  de  la  prestion  de  Pair  anr  la  marehe  des  ohronoin^tteB* 

8S  p.   12mo.   NencbAtel.  1889. 

Ittpr.  from :  BaXL  Soa  d.  ac  nat.  ile  Kauebitel.  17.  • 

*  Brroneooaly  given  as  1888  in  the  Beview  of  Astronomy  for  18a7-^ 
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Coowt  Wianeoke. 

▼OK  Haerdti.  (E.)   Bahn  des  periodischcn  Kometen  Winnecke  in  den  Jtbien 
1858-'8r).    II.  Tbeil.  38  p.  4to.   Wien,  1869. 

Comet  1867  m. 

Broch  (P.)  BabDbestiuiumng  den  Cotueteii  18r>7  III.    Sitzuugiib.  U.  k.  Akad. 
(!.  Wiflflensoh.  iu  Wieu,  !)7.  2.  Abtfa.   Mso,  absir. :  Astrou.  Nachr.,  121:  3534). 

Comet  1880  V. 

Bbbbb  (  W.)  aud  Phillips  (A.  W.)  Orbit  of  Swift's  comet  1880  Y,  detennined  hj 
GibWa  vector  method.  Astrou.  Joor.,  9 : 113-121. 

Comet  1887  I. 

Oppkniirim  ( H. )   Definitive  Ikvstimmung  der  Bahu  des  grossen  Siidcometen  lti87 

I.    Astr(.ii.Njirbr.,12l:  337-42. 

Comet  1889.  Jan.  15. 

Baunaku  (E.  K.)   Searcb  for  tbo  couiet  reported,  IbK),  Jau.  10,  by  Mr.  Brooks. 
Astron.  Jour.,  8 :  108. 

Comet  1889  V. 

Barnard  (E.  E.  )  CompMiioas  to  comet  d  1889  (Bioolis).  Astron.  Jonr.,  9 : 77-78. 
— CompanioDB  to  comet  d  1889  (Broolcs).  Sid.  Mess.,  H :  360-63. 

 .    A  very  remarkable  comet.    Pub.  astron.  soc.  Pacific  1 :  72. 

Chandler  (S.  C.)    Action  of  Jupiter  in  18^  upon  comet  (/  1869,  and  the  ides- 
tity  of  the  latter  with  Lexell's  comet  of  1770.   Astron.  Jour.,  *J :  100-3. 
Comets. 

Bkkdicuin  (T.)    QuelqucH  motH  snr  Torigtue  deu  cometCH  jxiriodiqiu's.  Astrou. 

Nachr..  120:  331.  1889.  Alto:  Boll.  Soc.  imp. d. nat. di*  Moscon,  lr*m,  No.  S. 
Callakdrbu  (O.)   Thtorie  des  comMes  p^riodiqnes.  64  p.  4to.  Paris,  1889. 

Bipf.Jtom:  Aaa.  ebe.  d.  Par.  9Pi. 
COMBTARY  discoveries  during  the  yeari  1840-*68.   Obsry.,  12: 435. 
Denning  (W.  F.)  Notes  on  comets  and  cmnet seeking.  Obsry.,12:  856,885,311, 

:mi»,  372,  40:?,  4:«. 

Kkkutz  (H.)    Bericbt  iiber  Cometeo.     Vrtijscbr.  d.  aatrou.  Uesellsch.,  24 :  293-ti. 
1889. 

Maumdbr  (E.  W«  )  Comet  1887 1  and  cometary  tails.  Obsry.,  18 :  70-4. 
SOBUiaop  (L.)  Notes  snr  quelques  com^tes  4  courte  p^riode.  Bull,  astron.,  6: 
465-71. 

TissEit an d  (F.  )  Th^orie  de  la  capture  des  ooro^tee  p^riodiques.  Bull,  astron.,  6 : 

241,2>>1». 

Comets  of  1888. 

Kkki'tz  (11.)   Zusammenstelluug  der  Cometeu-Erscbeiuuugou  des  Jabres  1888. 

Vrt^schr.  d.  astron.  Gesellsoh.,  84 : 9-17. 
Computing  Bflaohines. 

Babbaob  (H.P.)   Babbage's  calculating  eogioes  .  .  .  8+348+3  p.  il.  porkr. 

pi.  Lond.,  1889. 

Coama  (Solar). 

Abnbt  (W.  de  W.)  and  Trorpb  (T.  E.)  Determination  of  the  photometric  in- 
tensity of  the  coronal  light  .  .  .  cclipee  1886,  Aug.  88-89,  Phil.  Trans.,  363^ 

IHRl). 

BiGKLow  (F.  H.)   8o1ar  corona  discussed  by  spherical  harmonics.    22  p.,  Ipl* 
4to.  Washinjiton, 

SmithsoDiau  publics  I  ion  Is'o.  691. 

Cosmogouy. 

Croll(J.)    Stellar  evolution  and  its  relations  to* geological  time.  11+118  p* 
18mo.   New  York,  1880. 

Rtv.  by  Fowler  (A.)  Matnro  40:  190. 

HiBM(O.A.)  Constitution  de  Tespace  celeste.  338 p.,  Ipl.   4to.  Paris,  1889. 
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I>earbom  ObMnratonr* 

Houoa(O.W.)  New  Dearborn  ObMTTfttory.   il*  Sid.  Mmb.,  8  :  341-46. 

Da  L«  Rvie  ( Wnrren)  C1816-'»]. 

•  HuooiNS  (Maboarbt  L.)  [ObitMty  notice . . .]  Obery.,  13 :  S44-50. 

Double  Btara. 

Clkrkb  (A.  M.)  New  doable  aton.  Nalare  41 :  ISSi. 

Callandrkau  (O.)  Benuitqaea  aur  la  tbtforie  de  U  Agnrede  Im  terre.  Ball. 

afltron.,  6  :  185-l>-2. 

HOWB  (H.  A. )   E^Tth  tremon.   Bid.  Mess.,  8  :  448-4U. 

«  PoincarA  (H.)  Figace  de  la  terre.   Boll.  Mtiroo.,  6 :  .5,  49. 

SCHIAPARKLU  (G.  V.)   Rotaliou  de  la  terre;  soos  riafluence  des  nciiona  g^olo- 
giqiies.  3'J  p.    8vo.    St.  IVteribourK,  lM-^;t. 

WooDWAUM  (R.  S.)  The  .matbeioaticai  tUeoriea  of  the  oartb.   «U  p.  8vo. 

Salpui,  HHU. 

Addresd  m  vioe-preaident  of  Sect.  A,  Amor.  Aas.  Adv.  So.,  Toronto,  1889. 

Baster. 

Dates  de  la  f«te  du  paqnes  .  .  .  [1582-8200].   L*Aattoii.8:  41&  1889. 

Eollpoe  of  tbA  Sua,  1886,  Auguat  28-29. 

PiCKBBitro  (W.  H.)  Total  eelipae  of  the  Sao,  Angait  39,  1886.   Ann.  Hanr. 
Coll.  Obo^.,  18:  85-111.  (v.  18,  no.  6.)  4  pi.  AI99,  Beprint. 

BoMpae  of  tiia  Son,  1889,  Janiiaiy  1. 

BoLDEN  (E.  S.)  [PreliaiiQarj  report]  on  the  solar  eelipae  of  January  1, 1889. 

il.    Obsry.,  12:  130-4. 

Reports  ou  tho  observations  of  the  total  oclipsti  of  tbf  Snu  of  Jannary  1, 
published  by  the  Lick  Observatory.    lO-f'-il^  P-    il-    ^^vo.    Sarr.'iiiuiito,  1^81». 

PiCKKRiNG  (W.  il.)    [Phutograpli  of  the  coroua  taken  during]  the  total  solar 
eelipae  of  Jannary,  ldj9.  Sid.  Meas.,  8 :  ZXT-^. 

ToDp  (D.  P.)  Pbotograpba  of  the  corona  .  .  .  [with  notea  on  the]  atracture  of 
the  corona.   10  p.,  2  pi.   4to.   Waahiogton,  1889. 

Sinitbsonian  ]>nhlication  No.  602. 

Bclipae  of  the  Sun,  1889,  December  21. 

HoLDEX  (E.  8.)    Lick  Observatory  expedition  to  obiterve  the  8olar  uclip«e  of 

December  21,  18dU.    Sid.  Mess.,  8:  339-41. 
Bndra  (J.  F.)  Geaammelte  mathematlaohe  nnd  aatronomiache  AbhandliiDgen. 

3.  Band.  Aatronomiache  and  optiaehe  Abhandlnngen.  158  p.  8vo.  Berlin, 

1889. 

Fedoraiko(Iwau)  [18>27-'8S]. 

Lrwitzky  (Q.)  Todea*Anseige.  Aatron.  Naohr.,  120 :  319. 

Geodesy. 

GoRK  (J.  II.)    Biblioj^raphy  of  grcMlesy.    Rept.  U.S.Coaat  aodGeod.  Surv.  1887: 
:{12-.')12  (Rept.  1HX7,  App.  Ki).    JUo,  Repriut. 

Harvard  College  Observatory. 

I'lCKERiNU  (E.  (J.)    The  Bruce  phutographic  telescope.    1  p.    4to.  Cambridge, 

PiCKBUNO  (B.  C.)  [Cironlar  ahowing  the  need  for]  a  large  photographie  tele- 
aoope.  4  p.  4to.  Cambridge,  188i.  ^Im»;  Sid.  Meaa.,  8:  :tOt. 

HoilBon  (Arti6eial). 

BfAlLHAT(— .)  Koavean  bain  de  raeronre,  perfoctionn^.  L* Aatron.,  8: 107.  1889. 

BoQaeaii. 

LANr.A'iTKK  fA.)  Notea  biographiqnea  anr  J.  C.  Honzeaii.   120p.,  portr.  Bro- 
xeUea.  Ib89. 
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Huyghans  (C.) 

CEuvREs  compl^te8  .  .  .  Tome  2.  6+638  p.,  1  pi.  Lft  Haga«,  18d8. 
Jupiter  (SatelliteH  oO. 

Downing  ( A.  M  .  W . )  [  Glaaeuapp's  cUaouasion  of  eolipseii  of  Jupitet't  MteUitet.] 
il.   Obsry.,  12 : 173,  210. 

Jupiter. 

Babnard  (E.  £.)  OboerratioDs  .  .  .  with  a  5-inch  refractor  dorlDg  the  yean 

1879-18»6.  il.  Pnb.  aatfOD.  aoc.  PaeiAo,  1:  O^lll. 
FLAMifABiON  (C.)  Le  monde  de  Jupiter.   11.   I/Mtron.,  8:  961-401.  1889. 

HoLDKN  (K.  S.)    Dniwinps  .  .  ,  made  with  the  2f>inch  equatorial  at  WMhing- 

lon  during  IH?;").    il.    PiiU.  asfrou.  hoc.  Pacitic,  1:  111.  IHviD. 

[L'occn.TA  I  ION  do  Jupiter.    lK-9.    Aug.  7.]    il.    L'Astrou.,  8 :  :12'2. 

Tkkby  (F.)  [Stractarede  la  bande  nord  ^(luatoriale  de  Jupiter.]  4  p.   il.  tvo. 

Brazellea,  1889.  Bull.  Aead.  roy.  de  Belg.,  3.  h.,  iS,  uos.  9,  10. 
 .  Same.  6  p.  il.  8vo.  Broxellea,  1899.  Bull.  Aead.  roy.  de  Belg.,  3. 

18,  No.  VH,  1888. 

Williams  (A.  8.)    Zenographical  frasnienta:  the  motioas  aad  changes  of  the 
uiarkiugH  uu  Jupiter  during  Ibd6-&1.    116  p.,  9  pi.   Hvo.  London,  I6fl9. 
Jupiter  (Orbit  of). 

Him.  {(i.  \V.)  Leverrior'n  <l*^teriniiiati<ni  of  the  second-order  terms  iu  tlie  sfcular 
juotiouB  uf  the  ecccutricities  aud  perihelia  of  Jupiter  aud  Saturn.  Astruu- 
Jour.,  9:89-91. 

Xarlarahe  Obaervutocy. 

TbrOffcktuohunobn  .  .  .  Heft  3.  84-904  p.,  3  pL  4to.  Karlamhe,  1889. 

▼on  Kuffiier  Observatory. 

PuBLiCATlomEK  der  von  Koffheiteben  Stemwarte  in  Wieo.  1.  Band.  917  p.,  19 
pi.   4to.  Wien,  1889. 

Le  Vender  (U.  J.  J.)  [1811-77]. 

Statue  ,  .  ,  dk  robaervatoire  de  Paris.   L'Astron.,  8 :  281.  1H89. 

Lick  Observatory. 

H(>LDKN(E.  S.)  L'observatoire  Uck.   il.   L'Astrou.,  ti:  241,305.  1689. 

Lunar  theory. 

Fkanz  (J.)  Die  Konstauteu  der  physiHchen  Libration des  Moudes,  abgelietet  aoa 
Scblttter'e  BeobaobtunKen.   Konigsberg,  1889. 
Jbv.  bj  R(tdra]  (IL)  BaU.  astron.,  6 :  3tM07. 

MbCormlok  Obaervatory. 

PuBUCATioNs  .  .  .  T.  1,  pt  4.  Doublo  staTB.  1885^.  [51]  p.  8vo.  UniT.  of 
Virginia,  1869. 

Mars. 

Flamma  hion  (C.  )   Changcmonts  actnellement  observe  ^  la  surface  do  la  plaoitte 

Mars.    il.    L'Astrou.,  H:  206, 2^5.  166U. 

.  Observations  de  Mars  faitea  ik  Pobaervatoire  Liek  ...  il.  L'Aatron., 

8:  189^.  1889. 
GKKiaKT(P.)   L«-s  marines  snr  Mars.    L'astron.,  8 :  3hl-8.  16(0. 
UroLPEN]  (E.  8.)  Variationa  of  the  snrfaoe  of  ICara.  Pab.  astron.  aoo.  Paoific, 

1:  12-i. 

Mac  Coll  (H.)   A  journey  to  the  planet  Mars.   Nature.   London,  1869. 

tUv.  by  Gregory  (R.  A.)  Natnre,  40:  3S1. 
Mbisxl  (F. )  Venmeb,  die  Verdoppelung  der  anf  der  Maraol>erfliiobe  beobaobte- 

ten  Liniea  auf  optisohen  Wege  an  erIciiirMi.  Astron.  Naohr.,  121 : 371. 
Nouvellrs  d(^oon vertex  ssr  Mars:  canaui:,  laes  et  mors  d^donbl^  iL  L'aa- 

tron.,  Ih  101-11.  1-lMi. 
8cuKArAKELLl  {ij.  \.)   Huv  la  plauetA)  Mars.    ii.    L'Attirou.,  6:  lU,  42,  69, 124. 

1889. 
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Mechanics  (Celestial). 

TI88ERAND  (F.)   Trait<^ lie  mdcaniqne  celeste.   Ti»me  1.  474  p.   4to.  Pari», 
TftAXTER  (R.  P.)   PrinciplcH  of  mechanics  as  applied  to  the  solar  system.    70  p. 
il.    Hvo.    Sau  Fraucisco,  iti^U. 

Meteors. 

Brbdichin  (T.)  Qnelqii^s  propri^Mt  fein«rqa»bl«6  des  oooraDto  m^MoriqoM. 
Vr^jaobr.  d.  astion.  QeMllach.,  84 :  873-9.  1880. 

Dekn'ING  ( W.  F.  )   Determioation  of  attennated  meteor^Btieams.  Obsry.,  12 : 188. 
KLEinKK(J.)    Pntit«  histoire  <l.'s  <<toili}8  filautes.    I/Astron.,  8 :  413,  Itidtf. 
LocKYEK  (J.  N. )    Notes  ou  iiu'tiori res.    Naturo,  :R>  :  402;  40:  \'Mk 
MoNCK  (W.  II.  S.)    Meteors  auil  uiuteorites.  Mess.,  8:  3yi>-402. 

Micrometers  (Double  image). 

Brbmdkl  (M.)  Ueber  ein  imiim  von  Horrn  Dr.  Wellmann  oon«lrairfe6B  DoppuU 
bild-MUaooMter.  VrkUaehr.  d.  artcoD.  QeBeUsoh.,  84 :  888-78,  1880. 

Moon. 

B0T8  (C.  V.)   Heat  of  tbe  moon  »ud  Attn.   11.   Proc.  roy.  soc,  47  :  480-{>9. 
LaKOLKT  (8.  P.)    Temperature  of  the  moon.    Am.  J.  Sc.,  [:k»]:  4*21-40.  18r<l». 
 .   8mm.   Mom.  nat.  Mad.  sc.,  4:  I0'^12,  20  pi.   4^.   IbtiU.  AUo,ii»- 

pri)jt. 

Milky  way. 

Plas«mann  (J. )  Ueber Ontaae^  Gestalt  und  St4>rufiiUe  derMilchstrassc.  10  p.Bvo. 
n«  p.|  n*  d. 

Mitchell  (Onnsby  Mcknight). 

PORTKR  (J.  O.)  Omuby  Mcknight  Mitchell.  Sid.  MeoB.,  8 :  44»-47. 

Nebula  In  Lyxa 

Hall  (A*)  Note  on  the  ring-nebnja  in  Lyra.    Astron.  Jour.,  9:  04. 
Photooraphib  de  la  u^^bnleaaede  la  Lyre.  il.  L'Aatron.,  0 :  441-6.  1890. 

Vebnla  In  Orion  (Great). 

C[OMMOll]  (A.  A.)   [Note  on  a  photograph  by  Roberts.]   il.   Obsry.,  12 :  105. 

Nebnia. 

YoUNO  (C.  A.)    Noto  on  rocent  ))apera  of  Dr.  Huggins.    .Sid.  Mess.,  8:  2H9-91. 
Clekk  (A.  M.)   Spectra  of  the  Oriou  uebula  aud  of  the  aurora.    Obsry.,  12: 
306-70. 
Natation. 

Four  (   )  Dtfterminatioo  de  la  natation  diume.   Hull,  astron.,  6 :  100-3. 
Ottfectivea. 

BattkrmanN  (H.)   UnttTsnchnngeu  iiber  die  Qeatalt  der  Bildcr  uml  <1ii^  Theorle 

der  MesHungon  a(i8s«  rhiili>  <U*r  optischen  Axe  Ton  aetronomiscben  lostramen- 

ten.    Astron.  Nat-hr.,  TJO :  :{:{7-116. 
Steiniikil  (.\.)    Kintluss  der  Objet-tivcomjtructiuu  uut'  die  Licblvurtheiluiig  in 

seitlich  vou  der  optischen  Axe  gelegcnen  Bildpnnkten  von  Sternen  bei  zwei- 

linsigen  Sybteuien.  Sltsnngsb.  d.  malb.>phys.  CL  d.  k.  bayer.  Akad.  d.  Wi»- 

senMsh.,  19  (Hft.  3) :  413-15.  1889. 
— — .    Vertbi  iliiti;;  dcs  Lichtes  in  seitlich  von  der  Axi»  gflegrnen  Sternbildern 

und  den  Einllii-ss  di^r  Construction  des  Objectives  hierauf.   Vrtljschr.  il.  astron, 

GfwllHcb.,  24  :  254-9.  1689. 

Obeervatories. 

BOf^iLMEK  (G.  H.)    Keport  ou  astronomical  observations  for  18i(>.  Smithson. 

Rept.,  1886:  367-483.   AUq^  Reprint. 
BuoQRTde  I'aetronomie  et  de  la  m^t^roloKie  [en  France  1801].  L' Astron.,  0: 

436.  1880. 

jAHRKsnRRiCHTR  der  Stemwarton  fllr  1888.   Vrtyachr.  d.  astron.  Gesellsoh.,  24  s 

H.V17I. 

U.  Miu.  12U'  12 
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Oocultatioiis. 

Callaniik£au  (O.)  Pr6dictiou  dos  ocuulutiuuii.   Bull,  astrun.,  (i:  129-41. 
Orbits. 

Glauskr  (J.)   BabnbtistimaiQOff  uacli  Lambert.   Astron.  Nachr.,  121 :  65-70. 
8bari.ic(0.  M.)  CompoUtion  of  the  trae  noomaly,  radios- veotoc  and  ooocdU 

uatesin  ellipAMof  great  eoeentridty.  Astron.  Joor.«  8:  153-6. 
ScHUUior  ( L. )  Fomiutes  diff<^reutieUeB  pour  lee  variations  des  6l6ments  d'one 

orbit<^    Hull,  iistron.,  (>:  151-182. 

Oxford  University  Obsen'atory. 

AsxnoNOMiCAl.  observations  .  .  .  nmlrr  tin*  dirt'Clion  of  C  Pritebard.  No.  'X 
BcecarcbcH  iu  stvllur  parallax  by  ibu  aid  ut  pbotu<jrapby.  6-\^l'.i6  p.  tivo.  Ox- 
ford, I8e)9. 

Parallaz. 

voir  Brbxur-Pabchwitz  (E.)  HUlfttafelD  xur  Berecbnung  der  Tiirallaxe  fiir 
Conifton-uud  PianetciUtcoiiMcbtiingeu.    VerSffentl.  d.  Grossberagl.  Btmvrt. 

/.u  Karlsriibo,  3:  lt»-iMM.  Ic^. 
Parallax  (Solar). 

IlAitKNKss  (W.)    On  tlie  ina^iseMof  Murciiry,  VoDUs,  aud  tbe  Kartb  and  ou  tbcitu- 

lar  parallax.    A.st  rou.  .Jour.,  'J  :  31. 
 .  On  an  error  in  oompntation  of  the  solar  parallax.    Astron.  Jonr.,  9: 

5-31. 

Panllax  (Sleller). 

BXLOPOLSKY  (A.)  Beitrag  taw  Krmittelting  vou  SteniparallaxeuaosDnrobgang»> 

beobacbtmii^cn.    Astrou.  Naobr.,  121 :  11:^-2^ 
Flammakion  (C. )  DistaiH«>sd«'.srtoilos.    [Table*.]   L'uatroji.|  ti :  441-60.  1889. 
Clkkkk  (A.  M.)    Star  di^taiiccH.    Mature,  41:  81. 

Paris  Exposition  (Ihh'J). 

L'astronomik  ii  rexpositioii.    L'astroD.,  8  :  450. 

Paris  Observatory. 

Rapport  annuel  .  .  .  poor  Tannte  IHeM  .  .  .  par  [E.]  Monebes.  26  p.  ito, 
Paris,  1889. 

Peraonal  eqnatioii. 

BaKHUYZi7x(  H.  (>.  vande  Sande).  Besobreibong  eiues  Apparatessn  deralisoluten 

perBoiilicbe.s  Foblors  ...    40  p.,  2  pi.    Ito.    llaag,  18H9. 
GoNNKssiAT  (F. )    Kr<  Iierchi-.s  siir  li-s  t-rreurs  persoauelles  dans  les  observations 

dc  pa.Hsai^oM.    Hull,  antron.,  (i:  ITl-XO. 
Langlky  (S.  p.)   ()b!)crvatioti  of  liuddvu  pbenoiuena.    Sid.  Mess.,  8:  291-91). 
Low  (M.)  Der  persSnliohe  Febler  bei  Messung  von  Zenith-Distansen  nnd  Au- 

muten.  Astron.  Maohr.,  121 :  307-16. 

Paraounl  ao«l0« 

BoQUKT  (F.)  Kecborobe  sor  la  valour  des  observations  de  passages.  Boll. 

astron.,  r. :  :?:^T- 1'?. 
Photographic  Congress,  Paris  (l^-T). 

HLL.LKriN  du  coinito  iutuniatiuiial  periiiaucnt  pour  I'executiou  pbotograitbique 

de  la  carte  du  ctel.   p.  147-286  (3<*  et  4*^  (ascicale). 
[Circular  of  International  Congress  on  celestial  pbotography.]   Obsiy.i  12t 
328-32. 

[Rrports  of  meeting  of  ponnanent  connuitteo  on  cbartiog,  aud  of  organ i/.atioi> 
of  committee  on  celestial  photography  and  spectrueoopy.]  Obsry.,  12:  HGii-S^ 

Photography. 

Mi'.KTiNd  of  tti*>  |t«*rniaueiit  uoiuniittec  of  the  astro-pbotograpbiu  cougress.  Sid. 
Mi'ss.,  6:  412-14. 

PiCKBRiNO  (IC.  C.)  Photographic  doterroittatlon  of  the  brightness  of  tbestait> 
Ann.  Ilarv.  Coll.  Obsry.,  18:  lli»-214  (v.  18,  No.  7).   Alw,  Kfprint. 
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Photography  ( Ahi  i.moinical). 

Fi.AMMARioN  (C.)  Lea  proj{i^8  do  la  photograph ie  celeste,  il.  L'Astron.,  8: 
121-4.  IttiK). 

HOLDBM  (E.  8. )  Photographing  and  aeelog  stars  in  the  day-time.  Astron.  Jonr., 
9:  73-74. 

Photography  (Btellar). 

Another  photoprrapbic  chart  of  tho  heavens.    Ohsrv.,  1*2:  .308-11. 

Chakukr  (C.  V.  L.)    AiiwenduiiK  drr  8ternpliot^);<;raphie  za  Helligkertsmes- 

suugeu  der  .Storue.    8-{-:U  p.   4to.  Leipzig, 
Pab.  d.  MtroD.  GMellaob.*  19; 
QouLD  (B.  A.)  Rednetion  of  photographie  observations^  with  a  determination 

of  the  position  of  the  Pleiades  from  photograplj.s  by  >fr.  Ratherfard.  Mem. 

Nat'l  Acad.  Sc.,  -1 :  17:}-U0  (v.  4,  X  iiieiii.)-    Aho,  Hcprint. 
Kapteyn  (J,  C.)    Hcriclit  uhvr  du*  znr  Ih  rsttdliiiig  finer  Durcbuiusterunj;  des 

Biidlicheo  Uiuiuiultt  uuttgeliihrteu  Arbcitcu.    VrtJjHckr.  d.  astrou.  Geaeiiacb.| 

84: 

La.  OARTB  photographiqne  da  oiel.  L'astron.,  8 :  388-01.  1889. 
PlCKKRINti  (E.  C.)   Photographic  chart  of  the  heavens.   Obsry.,  I'i:  375. 
REUNION  du  coinit*^  international  permanent  ]»onr  lVx<^cution  d»'  la  carte  photo- 
^raphicjun  du  ciel,    I'olHiervatoire  de  Paris  eo  septoiiibre  Ibbd.   lU  p.,  4to. 

r.uiH,  1H«U. 

Photometry. 

ScHAEBKRLE  (J.  M.)  Photographic  brightness  of  the  fixed  stars.  Pub.  astrou. 

SCO.  Pacific  1 :  S3-64. 
ScHBiNER  (J.)  Bestimmang  der  StemgrSssen  ans  photographischen  Anfiiah- 

men.  Astron.  Nachr.,  ISl :  4i>-63. 

Planets. 

(tiJKGORY  (K.  A.)    DctermiDatioii  of  massos  in  .i.strononiy.    Natnre,  40:  fii). 
Uall  (A.)   Deduction  of  planetary  masses  from  the  motious  of  comets.  Astroo. 
Jonr.,  U:  47. 

Pleiades. 

Elkin  (W.  L.)  Comparison  of  Dr.  Gonld's  redoctioDs  of  Mr.  Kutherfurd's 
Pleiades  plM>tographs  with  the  belioraeter  rssnlts.  Astron.  Jonr.,  9 :  33-85. 

QoULD  (B.  A.)  Detenniuatiou  of  the  position  of  the  Pleiades  from  photographs 
by  Mr.  Rotherfurd.  Mew.  nai'i  acad.  sc., 4:  173-90.  (v.  4,  3.  mem.)  JUn 
Reprint. 

Preesepe. 

tioi  r.i)  (H.  .\.)  Ilt'diu'tioii  of  phott>gi iiphic  obsi.<rvjitic»ns  of  the  F;e8ope.  Mem, 
Nat.  Acad.  8c.,  4  :  iy:J-U.    (v.  4,  4.  mem.)    J/ao,  Heprint. 

Proper  motion. 

Boss  (L.)  Proper  motions  of  stars  in  the  Albany  zones.  (-H^  50'  toSO^  lO'  Ibr 
1885.)  Astron.  Jonr.,  9:  57-<i4. 

Radatara. 

CusRKK  (A.  M.)  Some  sonthem  red  stars.  Obsry.,  li :  134. 
Sflfraotioai 

LAsKA  (W.)   UelxT  eine  einfache RefrartionHformel.   Astron.  Nachr.,  121 :  111. 
Lbhmann-Fu.u68  (R.)    Eine  geoaherte  Refractionsfomiel.  Astron.  Naohr., 
121:  m 

iJAOAf  (R.)    F.Hsai  8.1  r  le.s  refractions  astrouoniii  I  lies.        p.    4to.  Paiia,  Ib-^U. 

Resisting  medium. 

HAI.L  (A.)  Resisting  medinm  in  space.  Sid.  Mess.,  8  :  433-42. 
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Saturn. 

Am>ino  (A.)  Die  Si-eligor'sche  Theorie  des  SatnrnrinKPs  unci  der  BeleacbtODg 
der  grossen  PiaDetcu  Uborhaupt.    Astron.  Nachr.,  I'Jl :  1-16. 

Hall  ( A. )  White  spot  on  the  ring  of  Satnm.  Astron.  Jour.,  9 :  98. 

HOLDKN  (E.  8.)  Reported  ehauges  in  rings  of  Satorn.  Astion.  Joar.»  6:  180-1. 

Kbblsr  (J.  K.)   Outer  ring  of  Saturn.   Astron.  Jour.,  8:  9iS-17&. 

LoCKYRK  (J.  N.)  Mote  on  the  spectrum  of  the  rings  of  Satnm.  Astrou.  Nachr., 
121:  15. 

TEKliV  (F.)   La  tacbo  blauche  de  rauueau  de  Saturne  .  .  .    0l>8ry.,  12:  286. 
— — .  Stir  I'aspect  de  la  plan^te  Saturue  et  spiksialenient  snr  nne  taehe  blanehs 

et  bvillante  oheerv^e  sur  son  anneao.  il.  Astaron.  Naohr.,  191 :  199,  173, 333, 

306,336,367. 
Satnin  (Rings  of). 

TiKSKRAM)  (F.)  Thterle  de  Maxwell  sur  I'annenn  de  Saturne.  BulL  astroa., 
G :  3d:i,  417. 

Solar  system. 

Boss  (L.)  Systematic  correct  ious  of  star  positions  near  Equator,  with  a  note  on 
thci  constants  of  Holar  wutiou.    Astruu.  Jour.,  1) :  17, 2o. 

Spectrum  (Solur). 

.Janssbn  (J.)  Aaoension  sciontifique  an  mout  Blauo.   L'Astron.,  9:  446-9,18901 
— .   Origine  telluriqne  des  rates  de  I'oxygOne  dans  le  spectre  solaire.  L'As- 
tron.,  8:906.  1889. 

Langlky  (S.  p. )  The  Kolar  and  the  lunar speotrnm.  il.  Men. nat.  acad. sc.,4: 

li'>9-70.   5  pi.  AUo,  Reprint. 

Spectra  (Stellar). 

Ksrix  (T,  E.)    StarH  with  retiiarkaldo  Hpoctra.    Astrou.  Nachr.,  121:11:^-6. 
PiCKKUiNG  (E.  0.)    Henry  Draper  uieuiorial.   Third  annual  report  of  the  pbu- 
tographio  stndy  of  stellar  speotca*  8  p.  4to.  Cnmbridge,  1869. 

Stitf 'Catalogues. 

AowBRd  (A.)  VorlSoflger  Fnndamental-Oatalog  far  die  sfldlioben  Zonen  dw 

Astronomiscbeu  Oesellsohaft.   Astron.  Nachr.,  181 : 145-72. 
Bbrichtb  Ubf^r  die  Keobacbtung  der  Sterne  bis  sur  neunten  QrSsse  am  nordlichen 

Hinimid.    Vrfl  j.schr  , -34  :  280-'J:}.  1H81». 
Catalogues  (i'etoi lew  detluits  do!i  observationa  publi^e'H  dans  lea  vols  vi  et  vii. 

Observations  de  Foulcova.    v.  8.    ISdi).  ^ 
Orbtbl  (K.)  Besiehungeu  der  in  den  Berliner  astronomisohen  Jahrbtlchen 

von  1800  bis  1689 gefebenen  FizstemSrter  sum  Fundamental-Catalog  der  Astrc* 

nomischen  Gesellsdiaft.  Astrou.  Naehr.,  121 :  9SS-32. 

Krkutz  (H.)  Herichtigungen  sn  der  Bonner  Dnrchmnsterungen^Zone  56^-G°. 

Astron.  Nachr.,  121:2:? 
£Petek8  (C  H.  F. )  r«.  Boust  iC  A.)    Action  to  recover  Mianu8cript.  Siipreiiie 

court,  Oueida  Co.,  N.  Y.    Opinion  of  Justice  1'.  (J.  Williams  in  favor  of  I'eters.] 

19  pw  8vo.  Utiea,1889. 
PsTBR's  Star-eatalogue.  Sid.  Mess.,  8 : 456-68. 

[Wimlock  (A.)]  Meridian-circle  observations  of  close  polar  stars.  Ann.  Harv. 
ColLObsry.,  18:859-84.   (t.  18,  no.  9.)  Reprint. 

Star-charts. 

CoTTAM  (A.)  Charts  of  the  constellations,  London.  18d9. 
Star-places. 

Bosh  (L.  )  SyHtematie  corrections  of  Htar  i)o>ition8  near  th<  Equator,  with  auote 
on  the  coustautH  of  »olar  motion.    Astrou.  .Jour.,  i) :  17,  2.'>. 

Gould  (B.  A.)  Comparisons  of  the  photographic  with  the  instrumental,  deter* 
minations  of  star-places-  Astron.  Jour.,  9:  :i6-37. 
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Stars  (Motion  of)  in  th<^  lin<>  ot  Hij^ht. 

Vo<SKL(H.  C.)  Ueber  di«)  anf  deni  rotmUmer  Observatoriuiu  uiiteruouiiueuen 
UnteraQjohoiigen  ttber  die  Beweguugeu  der  Sterae  iia  Vi«k»t>Radiiw  ▼ermit- 
telst  derapeclrographisehen  Methode.  ABteon.  Naehr.,  121 :  Si41-68. 

Bnn. 

WoLP  (R.)  Bcricbt  liber  die  Thatigkeit  anf  der  Soime  im  Jabre  ld8&  Astren. 

Narhr.,  V2l  :  107. 

 .    Still  istKpio  dolaire  tie  rann^e  1688.    L'Astroa.,  8 :  61.  lS89t 

Sun  (Diameter  uf). 

AuwRRS  (A.)  Neue  UDteraachnngen  iiber  den  Dnrcbmeaaer  der  Sonne,  III. 
Sitsangab.  d.  k.  prenas.  Akad.  d.  WiaaenNeb./ 11^:  111-170. 

Snn-cpote. 

liBUOUites  (H.)  Haziroa  et  inininift  adlairat.  L'Aatroii.»8  :  417.  1888. 

Spoeuer  (O,  F.  W.)  Von  den  SbnnonflpLkcn  des  Jahres  1888  iind  von  der  Ver- 
Bcliiedenboit  der  nordliehen  nnd  aUdlicbeu  Halbkagel  der  Sonne  aeit  18d3.  Aa- 
tron.  Nacbr.,  V2\  :  10'). 

 .    Sur  lea  dlliereuueB  que  prCBcutent  rinSniispbore  uurd  ct  I'bi'inispbere  sud 

da  aoleiL  Bull,  aatnm.,  4f :  00-3. 

Tables  ( AsteonoBiieal). 

Parkhubst  (H.  M.)  Aatronomioal  tables.  450  p.  lOuo.  New  York,  1688. 

Ttoleaoopes. 

Battbbmakn  (H.)  Untersnchangeu  iiber  die  Gestalt  der  Bilder  nnd  die  Theorie 
dt>r  MeH8tin;x^n  auast^rbalb  der  optlsehen  Axe  Yon  aatronotniaehen  InaftminenteD. 

Astron.  Nachr.,  120:  :i:C-416. 
Common  (A.  A.)   Great  telescopes.   Obsry.,  12:  l.'W. 
T[bnnant1  (J.  F.)   DiHtortion  in  telescopic  images.   Obsry.,  13  :  304-8. 

Tempel  [Onglielmo  Ernesto,  1 82 1-'89.  ] 

ScHiAPARBLU  (Q.  V.)  Ancelge  doB  Todss  .  .  .  Aakon.  Naobr.,  1S1:95. 
Tbemiograph. 
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By  William  G.  Winlock. 


A  leyiew  of  the  progress  of  astronomy  for  the  years  1879  and  1880 
was  contribated  by  Prof.  E.  S.  Holden  to  the  Smithsonian  Report  for 
1880,  and  reviews  for  each  saeceeding  year  were  oontinned  by  him  in 
the  annual  reports  of  the  Institntion  up  to  1884;  the  reviews  for  1885 
and  1886,  and  for  1887-'88  and  1889-'90  were  prepared  by  the  present 
writer,  the  publication  since  1886  being  biennial  instead  of  annuaL  The 
arrangement  of  the  review  for  1891-'92  is  essentially  the  same  as  in 
previous  years  and,  in  its  compilation  as  hitherto,  notes  in  recent  Jour- 
nals have  been  freely  drawn  upun  without  specific  citation. 

It  should  be  borne  in  mind  that  the  review  is  intended  for  those  having 
a  general  interest  in  astronomy  rather  than  for  the  professional  astron- 
omer who  has  access  to  a  large  working  library.  To  the  latter  the 
bibliography  appended  may  be  found  convenient  as  a  reference,  and 
will  supplement  the  text  in  giving  a  general  idea  of  reoent  publications 
on  any  special  snbjeeL  Many  very  important  papers  are  of  such  a 
nature  that  they  do  not  lend  themselves  readily  to  condensation  for  the 
purposes  of  such  a  summary  as  the  present. 

Within  the  last  few  yean  many  new  aids  have  been  provided  to 
lacflitate  reference  to  the  constantly-increasing  volume  of  the  litera- 
ture of  the  subject  The  most  comprehensive  of  these  is  to  be  fimnd 
in  the  Bulkiin  aBtranomique,  published  under  the  auspices  of  the 
Paris  Observatory  and  tlio'able  editorship  of  M.  Tisserand.  In  addi- 
tion to  extensive  critical  reviews  of  important  memoirs,  there  is  a  brief 
summary  of  the  contributions  to  other  astronomical  periodicals,  and 
the  whole  is  made  easy  of  reference  by  an  admirable  index  (wherein 
most  journals  are  defective)  at  the  close  of  the  year,  which,  in  fact, 
to  a  large  extent,  sni)plie8  a  bibliography  of  astronomy  for  the  year. 
The  Journal  of  the  Britinh  Astronomical  Association  contains  a  sum- 
mary of  current  periodical  literature,  the  value  of  which  to  the  mem 
bers  is  abuiidantlv  voiuhod  for.  Tlie  rublications  of  the  Astro)iomical 
Society  of  the  Vacifw  <'ontaiiis  a  jjrcat  mimber  of  admirable  reviews  or 
notes,  and  this  department  is  reccivinj^  increased  attention  iu  Astron- 
omy and  Astrophysics.  The  Ohservotory  lias  perhaps  the  most  com- 
plete notes,  without  an  attempt  at  a  systematic  summary  of  current 
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literature,  to  be  found  in  English,  while  the  excellent  reviews  in  Nature 
and  the  more  popular  notes  of  the  Atheneeum  need  no  special  comment 
here.  The  Astnmamische  Naehrichten  and  the  AstrofMmUHU  Journal 
contain  occasional  notices  of  important  works. 

The  Notes  on  some  points  connected  with  the  progress  of  astron- 
omy during  the  past  year"  iu  the  Monthly  Notices  of  the  Royal  Astro- 
nomical Society  have  been  increased  in  scope  and  fallness,  and  as  the 
reviews  in  different  branches  of  astronomy  are  furnished  by  specialists, 
these  notes  form  a  most  valuable  coinmentary  on  the  year-s  work.  The 
Vierteljahrsschrift  der  asironomischen  Qeselhchaft  is,  of  coursi*,  the  crit- 
ical astronomical  review,  and  is  the  recognized  authority  for  summa- 
ries of  cometary  and  plauetaiy  discoveries. 

STELLAR  SYSTEMS. 

The  MUkg  Way.— The  independent  researches  of  Pro£  Piekering  at  the 
Harvard  observatory  and  of  Dr.  Gill  at  the  Gape  of  Qood  Hope  have 
led  to  the  conclusion  that  the  stars  of  the  Milky  Way  form  a  veritable 
sidereal  system,  separate  and  individual.  This  conclusion  is  entirely 
opposed  to  the  views  Sir  William  Herschel  reached  firom  bis  earliest 
observations  (1785)  which  are  still  generally  received  by  those  who 
have  not  given  much  attention  to  this  8i)ecial  question.  Miss  Clerke 
points  out  in  the  Observatory  for  September,  1891  (p.  302),  that  "the 
study  of  nebular  distribution  ndght  alone,  and  long  ago,  bave  driven 
out  of  the  liehl  every  tbrin  of  *  projection  theory' of  the  Milky  Way. 
i'or  it  showed  the  great  majority  of  gaseous  nebula'  to  be  embrneed 
within  its  circuit,  and  this  alone  amounted  to  a  demonstration  that  a 
physical  reality,  and  not  simply  a  geometrical  appeaiance,  wa^i  in 
question." 

A  brief  statement  of  the  arguments  of  Prof.  Piekering  and  of  Dr. 
Gill  is  contained  in  a  lecture  by  the  latter  delivered  at  the  Koyal 
Institution  of  Great  Britain,  May  29,  1891.    Dr.  (xill  said: 

I  pass  now  to  anotlier  recent  result  that  is  of  great  eosmical  interest. 

The  Gai)e  ])ii()tograpliic  star  charting  of  the  Southern  Hemisphere 
has  been  alreaily  referred  to.  In  conii)aring  the  existing  eye  estimatesof 
magnitude  by  Dr.  €kmld  with  the  photographic  determinations  of  these 
magnitudes,  both  Prof.  Kapteyn  and  myself  have  been  greatly  struck 
with  a  very  considerable  systematic  discordance  between  the  two. 
In  the  rich  parts  of  the  sky,  that  is,  in  the  Milky  Way,  the  stars  are 
systematically  ])hotograi)lii(  all y  brighter  by  comparison  with  the  eye 
observations  than  they  are  in  the  poorer  part  of  the  sky,  and  that  not 
by  any  doubtfol  amount,  but  by  half  or  three-fourths  of  a  magnitnda 
One  of  two  things  was  certain,  either  that  the  eye  observations  were 
wrong,  or  that  the  stars  of  the  Milky  Way  are  bluer  or  whiter  than 
other  stars.  lUit  Prof.  Pickering,  of  Cambri<l.Lre.  Anu^'ica,  has  lately 
niade  a  <-om]dete  photographic  review  of  the  heavens  and  by  placing 
a  prism  iu  front  of  the  telescope  he  has  mjule  pictures  of  the  whole 
sky.  ...  He  has  discussed  the  various  types  of  the  spectra  of  the 
brighter  stars,  as  thus  revealed,  according  to  their  distribution  in  the 
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sky.  He  finds  thus  that  the  stars  of  the  JSirius  type  occur  chiefly  iu  the 
Milky  Way,  whilst  stars  of  other  types  are  &irljr  divided  over  the  sky. 

Now  stars  of  the  Sirius  tjrpe  are  very  white  stars,  very  rich  relative 
to  other  stars  in  the  rays  which  act  most  stroiipfly  ou  a  photog^raphio 
l)late.  Here  theu  is  the  I'xplaiiation  of  the  results  of  our  photoj^raphic 
stai'-chartin{^,  aud  of  the  diseordauce  betweeu  the  photographic  and 
visual  maguitudes  iu  the  Milky  Way. 

The  resmts  of  tke  Cape  charting  farther  show  that  it  is  not  alone  to 
the  brighter  stars  that  this  discordance  extends,  but  it  extends  also, 
thouj^h  in  a  rather  less  degree,  to  the  ihinter  stars  of  the  Milky  Way. 
Therefore  we  may  come  to  the  very  remarkable  conclusiou  that  the 
Milky  Way  is  a  thin^  a])art;  and  that  it  has  been  developed  i)orliaps  in 
a  difi'ereut  mauuer,  or  more  probably  at  a  diHereut  aud  probably  later 
epoch  flrom  tlie  rest  of  the  sidereal  universe.* 

Iu  a  paper  by  Prof.  Keeler,  communicated  to  the  Royal  Society  by  Dr. 
Huggins  on  March  10,  1S!M,  the  (|nesti<>ii  of  the  position  of  the  chief 
nebular  line  seems  to  be  detinitely  settled.  Prof.  lv(H*ler  has  not  only 
made  a  series  of  sixteen  comph'te  measures,  obtained  on  eleven  nights, 
of  the  chief  line  in  tlie  spectrum  of  the  Orion  nebula,  thus  detining  its 
apparent  position  when  eorrected  for  the  earth's  motion,  as  500(J.22  J: 
0.014,  but  has  supplemented  these  by  ten  measures  of  the  green  hydro- 
gen line  on  seven  nights.  The  latter  show  the  nebula  to  be  moving 
relatively  to  the  solar  system  witli  a  motion  of  -f  10.7  i  1.0  miles  per 
second, and  oblige  us  to  fix  tlie  true  l^osition  of  the  chief  line  at  /.  5005.!).S. 
The  chief  line  is  therefore  0.4.'?  t(Mith  meter  more  refrangible  than  the 
lower  edge  of  the  magiu'sium  tinting,  and  as  it  has  no  resemblance  to 
a  tinting  in  appearance,  and  as  tlutings  and  lines  of  magnesium,  which 
could  not  fail  to  appear  at  the  same  time  with  the  tinting  at  X  5006.36 
are  entirely  absent  from  nebular  spectra,  the  incorrectness  of  the  view 
that  the  nel>ular  Hue  is  the  reumant  of  the  magnesium  fluting  appears 
to  be  demonstrated. 

Mr.  Bumham  has  made  a  set  of  measures  of  the  nebnla  in  the 
Pleiades  close  to  the  star  Merope.  He  remarks  that  it  is  one  of  the 
most  singular  and  interesting  objects  in  the  heavens.  With  resi)ect 
to  its  nearness  to  a  bright  naked-eye  star  (the  distance  between  the 
centers  is  less  than  40'')  it  is  unique.  There  may  be  other  examples, 
but  certainly  no  other  has  ever  been  discovered,  and  this  close  asso- 
ciation of  a  faint  nebula  and  one  of  the  prominent  stars  of  the  Pleiades 
is  an  interesting  fact,  whether  such  association  is  accidental  or  other- 
wise. The  accurate  measures  made  by  Mr.  Burnham  and  Mr.  Barnard 
will  enable  this  point  to  be  ascertained  when  others  shall  have  been 
made  sometime  hence,  ami  it  will  be  possible  to  determine  by  compar- 
ison whether  the  new  nebula  is  drifting  in  space  with  .Mero])e  and  the 
other  stars  of  this  famous  group.  We  have,  of  course,  many  examidt  s 
of  large  stars  involved  in  widely  diffused  and  extended  nebulous  masses, 

*PnbIicatioiu  of  the  Aakronomical  Society  of  the  Paoifio,  19. 
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Imt  no  instauce  has  hitherto  been  known  of  a  star  bright  enough  to  be 
visible  to  the  naked  eye  liaving  a  small  do  finite  nebula  within  even  sev- 
eral times  the  distance  of  this  from  Merope. 

ASTBONOMIOAIi  CONSTANTS. 

The  Constant  of  Aberration. — Prof.  Conistock,  of  the  Washburn  Ob- 
servatory, has  been  making  careful  trial  of  a  modification  of  the  method 
of  det('rniiiiiii«x  the  constant  of  aberration  first  suggested  by  M.  Loewy. 
Tlie  essential  feature  of  M.  Loewy's  method  is  the  introduction  of 
reflecting  surfaces  in  front  of  the  objective  of  a  telescope,  by  means  of 
which  images  <>f  different  ])ortions  of  the  heavens  are  simultaneously 
produced  in  the  focal  plane  of  the  objective.  By  means  of  the  microm- 
eter the  apparent  distance  between  the  images  of  two  stars  thus  pro- 
duced nniy  be  measured,  and  the  angular  distance  between  the  stars 
determined  from  a  simi)le  relation  involving  th(^  measured  quantity  and 
the  angle  inchnled  between  the  reflecting  surfaces.  It  is  obvious  that 
great  difticulties  would  attend  the  determination  of  this  angle,  and  M. 
Loewy  avoids  these  difliculties  by  measuring  the  distances  of  two  pairs 
of  stars  and  taking  the  diflerence  of  these  distances,  thus  eliminating 
the  angle  between  the  mirrors.  Prof.  Comstock  has  found  it  advan- 
tageous to  place  before  the  objective  three  reflecting  surfaces  instead 
of  two,  making  approximately  equal  angles  among  themselves,  and  to 
employ  successively  each  pair  of  sorfiMses  in  meaBoring  the  distance 
between  two  given  stars.  If  the  nonuaU  to  these  surfaces  all  lie  in 
the  plane  passing  through  the  two  stars  and  the  earth,  the  mean  of 
the  three  dihedral  angles  formed  by  the  surfaces  will  be  exactly 
and  by  taking  the  mean  of  the  results  furnished  by  the  three  pairs  of 
surfaces  the  distance  between  a  pair  of  stars  may  be  determined  in- 
dependently of  the  angles  between  the  mirrors.  Prof,  Comstock's  pro- 
visional result  for  the  constant  of  aberration  is  20''.494  ±0''.017. 

MM.  Loewy  and  Puiseux's  work  on  the  Constant  of  Aberration  is 
sumnnirized  as  follows  in  a  communication  to  the  Comptes  Mendut  for 
March  1(>,  1891. 

1.  Struve's  value  20".4r4r)  is  very  near  the  truth.   It  would,  in  our 
opinion,  be  premature  to  alter  it. 

2.  M.  Fizeau's  result,  that  reflection  does  not  affect  the  behavior  oi 
rays  with  reganl  to  aberration,  is  confirmed. 

3.  The  new  nietlxKl  tor  d<itermiuing  aberration  can  be  regarded  as 
satisfactory  and  deliuitive. 

STAB  CATALOGUES  AND  CHABTS. 

The  Star  Catalogue  o  f  the  AstroMmisehe  Gesellnchaft. — The  zone  under- 
taken by  the  Harvard  (  'ollege  Observatory +60^  to  -f  55<^  declination 
has  been  publi8he<l  as  the  fifth  part  of  the  great  catalogue.  The  obser- 
vations were  made  with  the  new  meridian  circle  in  the  years  1870-78 
and  188a-'84,  chiedy  by  Ftot  W.  A.  Bogers,  nnder  whose  directioii 
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the  rtMlnctions  have  also  been  made.  The  right  aseeiisious  were 
observed  chronoji^r  iphieally  over  eh^veii  vertieal  wires,  and  the  declina- 
tions also  ehrono^raphicall y  over  an  iiicliiHMl  wire,  the  cirele  being 
read  by  two  niieroseopes.  The  ]»robahle  error  <>f  an  olvservation  in 
1870-'78  is  in  right  ascension  an<l  :L(>".~i'f  in  declination,  and  is 

rather  greater  for  stars  I'aiuter  tliau  the  eighth  magnitude  than  lor 
brighter  stars. 

The  fifth  volume  of  the  Annals  of  the  Leyden  observatory  <'ontains 
the  second  half  of  the  zone  observations  betweeu  +30°  and  -J- 35^— em- 
bracing ten  thousand  observations. 

The-  Parix  CataUnnu'. — The  second  part  of  this  work,  containing  the 
places  of  stars  from  (i**  to  12 <»f  right  ascension,  has  recently  been 
issued,  the  tirst  i)art  having  been  ])ublishe(l  in  1S87.  There  are  really 
three  catalogues,  the  tirst  comprising  dbsi^rvations  from  is;t7  to  1853 
reduced  to  1845.0;  the  second,  tliose  made  from  1854  to  1807  reduced  to 
1860.0,  aiul  the  third  from  1.8^)8  to  1881  reduced  to  1875.0.  The  stars 
are  arranged  in  the  onler  of  light  ascension  at  1875.0.  A  valuable 
mennar  on  the  pro|>ei  motions  of  the  stars  coutaiued  iu  the  catalogue 
has  been  pre])are(l  by  liossert. 

Second  Munich  CatalogKc. — A  second  catalogue*,  containing  1.3,L'00 
stars  for  the  epoch  1880.0  has  been  published  under  the  direction  of 
Prof.  Seeliger  supjilementary  to  the  larger  catalogue  recently  issued. 
The  stars  are  from  the  seventii  to  tenth  nuignituch'  within  25^  of  the 
equator,  and  were  observed  with  tlu'  meridian  circle  during  the  years 
1884  to  1888.  The  positioDS  dei>eQd  upou  Auwers's  Fundamental  Cata- 
h)giu'. 

lUdkoica  Catalogue. — The  l*ulkowa  catalogue  of  5,0.'i4  stars  for  1875 
is  deduced  from  observations  made  with  the  meridian  circle  during  the 
years  1874-'80,  and  prepared  for  publication  by  lierr  Komberg.  The 
stars  are  of  various  classes,  including  many  of  the  IStruve  double  stars. 
A  comparison  is  made  with  the  i>Iaces  of  several  other  catalogues. 

Oelizen^H  Catalogue. — A  new  e«liton  of  Oeltzen's  catidogue  of  Argel- 
ander's  southern  zones, — 15*^  to — 31  has  been  published  by  Prof. 
Weiss.  The  total  number  of  stars  is  18^76,  the  positions  being  given 
for  1850.0  with  the  amount  of  the  precession  necessary  to  bring  them 
to  1875.0.  The  places  of  stars  north  of  — 2'^^  ha  v<'  been  comi)ared  with 
Schonfeld's  Southern  Durchmusterung,  and  south  of  that  limit  with 
other  catalogues,  thereby  eliminating  a  considerable  number  of  errors 
from  the  original  places. 

Bctddiclcer^H  map  of  the  Milky  Way. — Dr.  Bceddicker,  of  the  Earl  of 
Bosse^s  observatory  at  Birr  Castle,  has  been  at  work  since  1S84  u]>on 
an  elaborate  map  of  the  Milky  Way  from  the  l^orth  Pole  to  10^  south 
declination,  and  has  at  length  tinished  this  very  laborious  task.  His 
plan  has  been  to  exhibit  the  ramifications  of  the  Milky  Way  as  it  ap- 
pears to  the  naked  eye,  a  necessary  first  step  t<»  the  knowledge  of  the 
structure  of  the  sidereal  universe.  No  optical  help  has  been  used. 
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STELLAR  PARALLAX. 

Prof.  Prit<'lianl  has  ('(nitiimcd  in  Part  iv  of  the  imblii  utioiis  of  the 
Oxford  University  Observatory  his  work  ni>oii  tlie  photoj^raphic  deter- 
mination of  stelhir  parallaxes.  He  has  conchided  '^froiii  actual  and 
prok)nf]:ed  e\'peri<Mn*e  that  aii  acmraey.  amply  sufficient  in  the  present 
condition  of  astronomy-,  is  secured  T)y  observations  of  e^ich  star  made 
on  twenty-hve  ni|^hts  advantageously  selected  throu^"h(Mit.the  paral- 
lactic year,  four  exposures  bein^  usnally  made  on  each  night." 

The  ^^eueral  result  of  the  investi«;ations  of  the  parallax  of  thirty 
northern  stars  of  the  second  ma<,niitude  is  that  theaverajjce  ])arallaxof 
a  star  of  tlie  second  magnitude  is  0."056;  and  comparing  with  this 
the  result  of  Dns.  Gill  and  Klkin  for  tlie  average  parallax  of  fourteen 
first  magnitude  stars,  viz,  0."080  we  see  that  there  is  distinct  evidence 
that  the  brighter  stars  are  nearer — thongli  it  slnmld  be  ])orne  in  mind 
that  the  lieliometer  was  used  by  Drs.  Gill  aud  Elkin,  and  tbe  photo- 
graphic method  by  r*rof.  Pritehard. 

FoHowing  is  a  ttibular  statement  of  the  Oxford  results.  Two  results 
a  and  b  are  obtained,  from  two  comparison  stars;  the  probable  error 
of  each  result  is  about  0.^^025: 
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Tauri  
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Yale  heliometer  determinationa  of  stellar  parallax.— Dr.  Elkiu  pub 
lisbes  the  following  preliminary  results  of  his  investigations  of  tlie 
parallaxes  of  the  first  magnitade  stars  in  the  northern  hemisphere, 
proposing  to  continue  his  observatious  until  he  has  secured  one  Iiob- 
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dred  sets  of  measares  of  each  of  the  ten  stara— that  number  being 
required  in  his  opinion  to  ftimish  parallaxes  with  probable  errors  not 
much  above  0".01 : 


ParaUax. 
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6 

48 

+0.069 

0.026 

10 

43 

+0.016 

0.  OIH 

10 

80 

f  0.092 

0.019 

6 

67 

f  0.214 

0.083 

10 

46 

O.020 

7 

48 

Determination  of  stellar  parallax  vnth  a  transit  instrument. — Prof. 

Kapteyn  has  published  a  paper  of  mnch  interest,  upon  the  deteriuiiia- 
tioii  of  relative  stellar  parallax  by  observations  of  the  dirterences  of 
riglit  ascension  between  the  selected  star  and  neighboring  comparison 
stars  made  with  the  transit  instrninent  and  chronograplj.  The  coini)ar- 
ison  stars  are  selected  of  about  the  same  declination  as  tlie  star  whose 
])arallax  is  to  be  determined  and  symmetrically  situated  at  slij^htly 
greater  and  less  declinations.  The  ditlerences  of  right  ascension  and 
of  luafjnitude  should  be  small.  Special  precantions  jire  taken  to  elimi- 
nate all  ordinary  instrumental  errors,  particularly  the  error  of  clock 
rate,  which  lias  an  important  eflect. 

The  following;  arc  tiic  results  j)ublislu'd  by  Prof.  Kapteyn.  The  prob- 
able error  given  in  each  case  is  not  far  from  :L0J'i)'3i 


Star. 


Bonn  VII  81  ... 
9  UrsiB  Maoris 
Boon  V^8B... 
90LeoMillari•. 

Iloiiu  VII  89  ,  .. 
Bonn  VII  94  ... 
Bonn  VII 95... 
Lai.  20870  


Parallax. 


+0.074 
+  .052 
+  .061 
+  .002 

+  .176 
+  .  101 
+  .03S 


Star. 


Amu  71/ 104... . 

106.... 
UO.... 
lU.... 

m.... 

U4.... 
118.... 


ParaUax. 


+0. 428 
+  .168 
+  .090 
+  .010 

f  .  139 
+  .038 
+0.066 


Parallax  of  n  HercuUs. — Prof.  Leavenworth  has  found  a  parallax  of 
-f  O/'OoO  i()/'(>t4  from  his  own  observations  of  this  star;  and  from  a 
series  of  observations  published  by  Dembowski  in  his  ^*  Double  SStar 
Observations,"  -f  O.'MKK)  1  ()."(Hr). 

Parallax  of  P  Ursw  Majon's. — Dr.  Franz  finds  from  heliometer  ob- 
servations of  this  star  at  Konigsberg  from  1863  to  16\)0  a  parallax  of 
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H-O/'IO  with  a  ])robable  error  of  0."01.  As  the  annual  i)roi)t'r  motion 
is  3",  this  parallax  implies  that  the  star  is  moving  through  space  at  a 
rate  of  SH  miles  a  second.  Dr.  Franz's  result  is  considerably  smaller  ! 
than  that  obtained  by  Prof.  Geelmuyden  from  transit  observations, 
;r=0."27  from  differences  of  right  asoeosion,  and  0.^^24 from  difierenoe^ 
of  declination.  j 

DOLBLE  AND  MULTIPLE  STAES. 

Oor^t  eattUogue  of  Mnory  #tar«.— Mr.  Qore  has  compiled  a  naefiil 
catalogue  of  binary  stars,  for  which  orbits  have  been  compated,  givin;, 
besides  the  elements,  date  of  computation,  etc,  the  magnitudes,  colorsy 
spectra^  hypothetical  parallax,  observed  parallax,  relative  brightnessf 
and  the  constants  A  and  B  for  use  in  Mr.  Bambaul^s  method  of  com- 
puting the  parallax  from  the  orbital  motion  of  the  star  in  the  line  of 
sight*  The  more  recent  measures  are  given  iu  a  series  of  notes.  The 
catalogue  was  originally  communicated  to  the  Boyal  Irish  Academy,  in 
June,  1890,  and  has  been  reprinted  fh>m  the  Proceedings.  ! 

Prof.  Asai)h  Hall  has  made  a  further  discussion  of  the  relative  motion  | 
of  the  two  components  of  01  Cygni  and  the  (|ucsti<»n  whether  there  is 
anything  in  the  nature  of  a  physical  connection  between  the  two.  His 
conclusion  is  in  favor  of  such  connecti(ui,  but  although  accurate  obser- 
vations of  the  mutual  distances  and  angles  of  position  date  from  182.), 
and  Prof.  Hall  includes  in  the  discussion  those  made  by  himself  to 
1891,  it  is  not  possible  to  reach  auy.result  with  regard  to  tlie  period  of 
revolution,  except  that  it  is  long. 

Two  lists  of  double  stars  discovered  by  Mr.  Burnham,  most  of  them 
with  the  3(>-inch  refractor,  have  ai)peared  during  1892,  bringing  Mr.  , 
Burnham's  double  star  discoveries  up  to  1 264.  Most  of  his  measui*es  are 
of  the  nu)re  difficult  or  interesting  doubles,  a  measurement  of  0".l  being 
apparently  (piite  a  simple  matter.  Mr.  Burnham  has  also  publishal  a 
number  of  iuvestigatious  of  double  star  orbits,  and  collected  lists  of 
measures. 

Among  lists  of  recently  published  measures  of  double  stars  should 
be  mentioned  the  series  of  observations  of  950  stars  by  Prof.  Hall  made 
from  1880  to  1891,  with  the  26-inch  equatorial,  of  the  ITnited  States 
Naval  Observatory.  With  reference  to  the  reduction  and  discussion 
of  double  star  measures.  Prof.  Hall  says:  <*The  formuke  and  corrections 
for  personal  equation  of  observation  seem  to  me  of  doubtful  utilil^y,  and 
a  better  way  is  to  compare  the  measuremen€s  of  the  same  star  by 
different  observers. " 

Bmovi  ry  of  doMe  stars  by  means  of  their  ^^ra,—Iik  the  review 
of  astronomy  for  1889-'90  attention  was  called  to  Prof.  E.  G.  Picker- 
ing's discovery  of  the  duplicity  of  C  Urste  M^joris  and  fi  Auriga 
through  pecularities  in  their  spectra  which  indicated  differences  in  the 
motions  of  supposed  components. 
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Prof.  Pickering  Ium  mom  reeeutly  called  atteution  to  another 
interestiug:  class  of  "invisible double  stars,"  detecte«l  iu  a  somewhat 
similar  way  by  iieculiarities  in  their  spectra. 

Of  inauy  double  stars  the  brigfhter  component  is  red  or  yellow,  while 
the  fainter  component  is  gi'een  or  blue.  Tlie  spc(!tr()H('(>p6  shows  that 
this  is  due  to  the  fact  that  the  spectrum  of  thebrijirhter  <'oiii]K)iieiit  is  of 
the  second  type,  like  onr  sun,  while  the  spe<rtruin  of  tlic  fainter  compo- 
nent is  of  the  first  type,  tniverscd  by  strongly  nuirki'd  hydrogen  lines. 
If  the  stars  are  near  together  the  spectrum  of  the  conibined  light  re- 
sembles that  of  the  sun,  exeept  that  the  hy<lrogen  lines  are  all  strong. 
Stars  like  fi  ('ygni  give  such  a  spectrum,  but  the  coniponents  are  so  tar 
ai)art  that  the  separation  of  their  sj)eetra  is  <  learly  sliown.  Several 
stars  hitlierto  supposed  to  l>e  singh'  have  been  found  w  liose  spe<'truni 
is  of  tlie  class  deserihed  al)ov(\  and  I  lie  question  arises  whether  they 
niay  not  really  l»c  d(tuble  with  coiuiMnuiits  so  close  that  they  can  not  be 
separated  by  ordinary  means,  in  tin'  detailed  exaniinatioJi  of  the  sjjcc- 
tra  ottlie  brighter  stars  made  by  Miss  Maury  upon  the  Harvard  photo- 
graphs, stars  occupying  all  iiitcniicdiatc  grades  from  the  first  to  the 
second  type  have  been  found,  and  it  is  dillicult  to  determiiie  whether 
there  are  r<'ally  two  spectra  or  merely  changes  in  the  spectrum  of  a  sin- 
gle star  due  to  jihysical  causes.  I'pou  the  hypothesis  <>r  duplicity  the 
hydrogen  lines  would  probably  show  a  ])eriodic  displacement,  and  in 
fact  an  examination  of  four  jdiotograplis  of  the  spectrum  of  Proeyoii 
does  show  a  displacenu'nt  of  the  lines  which,  if  the  ]>henomenon  is  due 
to  the  relative  nH>vement  of  a  faint  component,  would  seem  to  indi^-ate 
that  it  is  receding  at  the  l  ate  nf  20  kilonu'ters  per  second  as  compared 
with  the  bright  ciunponent.  The  evi<len<'e  of  <luplieity  is  not  con- 
8idere<l  conclusive  by  Prof.  Pickering,  but,  Irom  an  examination  of  ten 
other  stars  having  a  similar  com])osite  spectrum,  live  ar«'  well-known 
doubles,  two  have  distant  companions,  leaving  tlire<',  t  Persei, 
Z  Auriga*,  and  6  Sagittarii,  whicli  it  would  seem  from  the  above  consid- 
erations may  possibly  be  double. 

VARIABLE  8TAR8. 

AlgoL — Mr.  Chandler  has  published  tlie  residts  of  an  interesting 
investigation  of  the  variable  star  Algcd,  the  periodicity  of  which  ap- 
pears to  have  l)een  first  discovered  by  (roodricke,  at  York,  iu  17<S2;  and 
the  explanation  sup^gested  by  him  of  the  periodic  dindnution  of  the 
brightness,  that  it  is  prodm^ed  by  the  interposition  of  an  oi>a(pie  sat- 
ellitO)  is  now  generally  aixeptcHi,  confirmed  as  it  has  recently  been,  by 
the  investigations  of  Prof.  Vogel.  Mr.  Chandler,  after  an  elaborate 
investigation  of  the  ine(|ualities  in  the  jteriod.and  also  of  the  irregularity 
in  the  observed  pro]>er  motion  of  Algol,  has  found  that  they  may  be 
Hatisfactorily  acHK>anted  tbr  by  Kupt>osing  that  lioth  Algol  itself  and  the 
satellite  which  involves  round  it  in  ab<»ut  2  days  2(K8  hours  have  a 
^common  revolution  ronnd  a  third,  large,  dist;int  and  opiique  body,  in  a 
H.  Mis.  114  14 
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period  of  about  130  years.  The  size  of  this  orbit  around  the  common 
center  of  gravity  is  about  equal  to'  that  of  Uranus  around  the  nun. 
The  plane  of  the  orbit  is  inclined  about  20^  to  our  line  of  vision. 

Several  interesting  cases  of  variability  have  been  detected  in  the 
examination  of  the  photographs  of  stellar  spectra  at  the  Harvard  Ob- 
servatory all  showing  the  bright  hydrogen  lines;  the  change  in  bright- 
ness exceeding  two  magnitudes.  The  director  of  the  Harvard  Obser- 
vatory has  called  for  the  coi>peration  of  nstronomers  provided  with  tele- 
scopes of  moderate  pijwer  and  not  otherwise  eDga*red,  for  the  observa- 
tion of  a  list  of  seventeen  circumiiolar  variables  of  Ion;;  period.  Tbe 
methods  to  be  followed  are  set  forth  in  a  circular  issued  by  the  observa- 
tory, and  accessible  to  all  who  are  interested. 

X<tr<(  Aur'ujw — One  of  tlu'  most  leiiuirkabU' outbursts  of  "newstars^ 
or  ''»(*?v(  *'  that  lias  vwv  been  recorded,  occurred  <luriiifr  the  year  ISIL*— 
;i  pliciHtiiieiion  of  double  inteiest  in  that  it  afforded  an  opportunity  of 
stu<ly  under  iniin<»ved  astronomical  ajiparatus. 

On  I'ebi  uaiy  1.  1S<H*,  iin  anon>  iiioiis  postal  card  \v:is  received  at  the 
KoyaH)bser\ alory,  l  ldi  iihiirub,  aiinoiiiicin^"  the  ]trescnce  ot  a  new  star 
in  (he  cniistellat ion  Aini^a.  It  snbse<jiu'ntl\  turned  out  that  the  dis- 
c(»verer  was  Dr.  TIioiikis  S.  Anderson,  an  amateur  astronomer  livin;:  iu 
I'klinburfjh,  that  tiie  dix-overy  had  been  luadel^y  I  he  liel]>  of  a  >tar  atlas 
and  a  small  pock«'t  telescope,  and  that  the  star  iiad  been  seen  by  liiiu 
Ibr  some  days  ])revious  to  I'eln  nary  1 ;  it  was  of  about  the  lift  h  ma;:nitude. 
lu  the  lirst  obser\  ations  at  K(bid»ur<,di  it  was  found  to  be  cd'  a  yellow 
tint  and  about  the  sixth  nnijinitud<'.  its  position  for  IS1>L'  beinir  right 
ascension  o*'  L'o'"  .">-;  declination  -f  ."lO-^  lil'.  \'ery  foitunately  system- 
atic photnura])hs  (if  Ihis  ieui<»ii  had  bcj'u  nnj<le  fbi-  some  time  l»y  Prof. 
l*i<'kerin«i  at  the  Harvard  <  )bser\ atory,  an<l  the  \(>va  was  in  fact  found 
to  have  been  ]dioto;^raphed  on  thirteen  plates  taken  bet  ween  Decciiiher 
10,  1891,  and  danuary  -(».  1S!L*:  while  it  does  not  apjiear  upon  a  jikde 
taken  at  IleideUier*;  on  l)ecend)erS,  which  shows  stars  down  to  tiie 
innlh  majruitude.  The  outburst,  at  least  above  the  ninth  nniLriiitiMie 
seems,  tlierelbre,  to  be  i)relty  well  lixed  between  Deeember  8  and  10, 
1802. 

The  Nova  icniaincjl  of  the  fourth  oi- fifth  nni,iinit ude  till  the  cud  of 
I'ebi  uary,  then  diminished  somewhat  rapidly,  and  by  the  end  of 
it  was  {){'  the  twelttli  to  fourteenth  magnitude. 

In  August  it  was  aiiain  easily  visii>Ie.  At  the  Lick  observatory  it 
was  tbun<l  to  be  of  1(>.."»  nrnjiiiitude  on  Au<iust  17,  and  D,8  ou  AugU'^t 
J'.>,  anil  further  fluctuations  in  biiuhtness  ha\'e  o«-curred. 

'i'he  sjM'etrnm  wasol  the  {greatest  inteiest.    The  (diiif  <'liaractci  istic" 
was  a  l)rillianl  array  of  l»ri<;ht.  bioad  lines.  arten(h  d  by  dark  coiiipini 
ious  on  tin'  nnire  i-efran^i Ide  sides.    Xnmerons  finer  details  were  tlic" 
added,  dai  k  lines  erossiu-^  the  broad,  bright  bauds,  and  bright  lia*?^ 
uiarking  the  dark  eonipanions. 
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Thm'  lines  have  attracted  more  especial  attention  on  acconnt  of  their 
intimate  connection  with  the  snspectfd  physical  coustitntion  ol  the 
star.  These  are  (1)  tlie  brijrh tureen  line  near  h^.  and  the  less  retian- 
fril)le  edtic  (►f  the  hydrocarbon  band  ;  (!')  the  line  near  the  chief 
nebular  line  A.~»0(H»,  and  the  line  near  the  pair  of  chromospheric 
lines  and  A4t>21.    When  the  wave  lenjjth  of  these  lines,  as  <jUoted 

by  the  ol)servers,  arc  corrected  for  motion  in  the  line  of  si<^d»t,  and 
arran«:cd  in  a  table,  the  mean  values  come  out  very  (  lose  to  the  wave 
lenjjths  of  three  notal)le  pairs  of  solar  chromosi)heric  lines  ;  while  mag- 
nesium and  th«'  hydrocarbons,  as  possibh'  ori<,niis  of  line  (1),  are  ex- 
cluded h\  thv  absence  from  the  lists  of  their  iuseparable  coiupauiou 
lines  and  Iiutinj4:s. 

Liiu'  (1*)  is  claimed  by  tour  observers  f(tr  the  chief  nebular  liiu',  but 
the  wci<iht  of  evidence  seems  to  be  a^rainst  its  Ui'bular  ori^nn,  and  the 
outburst  would  seem  to  bo  a  vast  chromos[)heric  disturbance,  a  view 
confirmed  by  Dr.  Ilu^ij^ins'  observatioTi  of  the  complete  series  of  brij-ht 
bydro<]fen  lines  in  the  ultra-violet — the  same  that  Hale  and  Deslandres 
fonnd  in  the  solar  chromosphere — but  each  witli  its  dark  companion. 

An  interestin'i:  article  advo<  atin;r  the  meteoric  tln'ory  in  explanation 
of  the  outburst  is  given  by  Trof.  Lockyer  in  Volume  31  of  the  Niue- 
tt'cnth  Century.  The  chromospheric  theory  of  the  near  apjuoach  of 
two  stars  is  given  by  Dr.  JTuggins  in  the  June  number,  1802,  of  the 
Fortnightly  Keview ;  Seeliger's  moditication  of  the  meteoric  theory  is 
translated  in  Astronomy  and  Astrophysics  for  I)ccend>er,  and  a  siiiirle- 
star  chromos]>lieri(^  theory  is  oit'ered  by  Sidgreaves  iu  the  October 
number  of  the  Observatory. 

STELLAR  .Sl'ECTBA. 

Draper  catalogue  of  stellar  npeetra, — ^Volame  27  of  the  Harvard  An- 
nals contains  a  catalogne  of  the  photographic  spectra  of  more  than  ten 
thousand  stars  uorth  of  25^  south  declination.  The  photographs  were 
taken  with  sn  8-inch  VoigtlSnder  lens,  in  front  of  which  was  placed  a 
prism  8  inches  sqnare,  with  a  refracting  aogle  of  13<^.  The  edge  of  this 
prism  was  so  fixed  that  the  starts  light  was  disjiersed  iu  declination,  the 
length  of  the  spectrum  being  about  a  centimeter,  and  the  star  being 
allowed  to  trail  slightly  gave  the  spectrum  a  width  of  about  a  millimeter. 
Each  plate  covered  10^  square  and  the  spectra  of  all  stars  to  the  sixth 
magnitude  were  photographed.  The  spectra  are  divided,  for  oonveni- 
ence,  into  a  large  number  of  classes — A  BCD  indicating  varieties  of  the 
first  type;  £  to  L,  varieties  of  the  second  type;  M,  the  third  type;  N, 
the  fourth  type;  and  O  P  Q  spectra  that  do  not  resemble  any  of  the 
preceding  types.  One  of  the  most  important  features  of  the  work  is 
the  method  by  which  photographic  magnitudes  have  been  assigned. 
<<The  quantity  measured  in  each  case  is  the  intensity  of  the  spectrum 
in  the  vicinity  of  tlie  O  line.  Accordingly,  when  stars  having  difi'ereiit 
spectra  are  compared,  the  results  will  not  be  the  same  as  if  the  entire 
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li^^lit  <»r  tlie  stars  were  measured.  In  the  latter  case,  tlie  results  will 
jlilVer  with  the  color  of  the  star,  aj-cordin^^  lo  the  inethiKl  ol"  lueasiire- 
ment  ein])loye(l.  This  is  a  serious  delect  in  tlie  measures  of  the  hri-lit 
uess  ot  the  stars  in  catalo.uiies  hitherto  ]>uhlisho<l.  Since  the  present 
measures  i-elat«'  to  raysot  a  single  wave  lenutli.  the  same  n'sult  should 
be  obtained  u  liether  the  method  of  t'um]>arisou  wa^  by  the pkotograpliic 
plate,  the  eye.  or  tiie  thermopile.'' 

The  l)rai)er  catalo^ut'  the  ajiproximatc  positions  of  the  stars  for 

the  year  1000.  with  their  relereiicc  nnndx  is  in  the  lionn  Dnrchiinisteruii;: 
and  the  Harvard  Photometiy:  th<"ir  class  of  spectrum  by  letters;  then- 
photo.urai>lii<'  maiznitudes  and  the  dilfeicnct's  of  these  from  tlie  majjcni- 
tudes  of  the  I >urchmusterun<:",  the  .Vr^ciit ine  (leneral  C'atalounu'  and 
the  Harvard  Photometry.  A  well  arranu<'<l  table  .u"ive>  the  details  of 
the  measures  of  m:i;,'uitU(kMm  the  various  plates  on  which  each  star 
a])pears.  The  whole  sky  to  25°  south  declioatiou  was  pUotogiaphed 
twice  \\  ith  phites  o\  (M  laiij)in.ir. 

\  oliime  L'(i.  part  1.  of  the  Harvard  Annals  jjives  additional  details 
respectiii":  tin*  photo^i ai>hs,  tluMr  measui'emeiit  aud  rediu  tion  not  eou- 
veinently  included  in  the  <  atalo<;ue  volume  itself — a  comph'te  history 
of  the  1  )iai)er  Memoi  ial.  A  point  brought  out  in  the  various  matters 
discussed  in  this  v(dume  is  the  j^redominanee  of  the  lirst  type  spectra 
in  the  Milky  Way  «'lsewh<'re  n'ferred  to.  and  the  systematic  underval 
uiti;^  ()!"  the  biij^htness  of  the  (iaiactic  stars  by  about  one-tilth  of  a  mag- 
nitude, by  the  Durclimusteruni^ "  and  rranometria  Arfrentiiia *' as 
C<»mpare<i  with  the  Harvard  photometric  and  photoirraphic  majrnitudes. 

A  third  volume  is  to  follow  devoted  to  the  w<nk  of  the  S-ineb  Draper 
telescope  during  the  years  166d  and  aud  to  the  discussion  of  stars 
of  i^eculiar  spectra. 

A  Ji/th  tiijH  o/'  .stellar  spectra. — Prof.  E.  C.  Pickerinjr  has  proi)osed  to 
class  in  a  tilth  type*'  stars  whose  spectra  resemble  those  of  the  stare 
discovered  by  W<df  and  Payet.  In  jjeneral,  his  photographic  survey 
has  confirmed  jSecchi  s  fourfold  division  of  st<>liar  spectra,  but  many 
stars  in  Orion  and  the  nei^hT>orhood  differ  considerably  from  tlie 
onlinary  first-type  stars,  the  additional  lines,  instead  of  heinf:^  faint  as 
in  Vega,  l)("iTi;»:  neaily  as  intense  as  the  liydrogen  lines,  while  two 
ehisses  of  objects,  tin'  planetary  nebul®  and  the  stars,  the  spe<  traof 
which  »-onsist  chiefly  n\'  biijiht  lines,  are  left  unprovided  for.  Prof. 
Pickering  points  out  the  close  siinilarit.v  of  the  groupings  (»f  the  linens  in 
these  three  classes  and  also  the  striking  character  of  their  di^tributioa. 
While  stars  of  the  second  and  third  ty^ies  are  about  equally  divided 
between  the  Milky  ^Vay  aud  the  re<;ions  remote  from  it.  two-thirds  of 
the  first-type  star  lie  iu  or  near  the  Milky  Way  and  of  the  Orion  stars 
four-fifths  are  found  in  the  Milky  Way. 

A  similar  distribution  of  the  ]»lanetnry  uebuhe  has  h»ng  been  recog- 
nized, and  Prof.  Pickering  shows  that,  of  thirty-three  stars  known  as 
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the  '^Wolf-Bayet,"  or  as  he  suggests  the  fifth  type/*  every  one  lies 
within  liP  of  the  Gkilactic  equator,  two-thinls  within  2P  of  it. 

a  Virginis, — Dr.  VogePs  more  recent  observations  of  a  Virginis  at 
Potsdam  accord  with  his  earlier  observations  of  the  same  star,  show- 
ing that  it  is  a  close  binary.  The  method  of  observation  is  quite 
interesting  :  The  spectrum  of  the  star  and  of  terrestrial  hydrogen  are 
])taotographod  togetiier,  and  the  displacement  of  the  star  lines  <m  the 
photograph  in  the  neighborhood  of  H  is  afterwai'ds  measured  under 
a  intcrosco))e.  Stars  with  spectra  of  the  second  and  third  types  give 
results  of  considerable  accuracy,  as  the  lines  in  such  stars  are  numer- 
ous and  sharp. 

lu  the  case  of  a  Virginis  the  diflficulties  of  observation  were  greater, 
the  hydrogen  lines  being  broad  and  diffuse,  without  any  definite  maxi- 
mum of  intensity,  and  there  were  no  distinct  linens  in  the  vicinity  of 
H  ;^  to  which  the  measurements  could  be  referred.  Dr.  VogePs  meas- 
urements of  twenty-four  photographs  showed  that  the  star  lines  were 
displaced  alternately  toward  the  upper  and  the  lower  end  of  the  !$pec- 
trum  in  a  complete  period  of  abont  four  days,  the  maximum  displace- 
ment toward  the  violet  indicating  a  motion  of  the  star  toward  the  sun 
of  65.9  English  miles*,  and  that  towanl  the  red  a  receding  motion  ot 
47.5  miles  per  second.  These  observations  are  completely  explained  by 
supposing  that  Spiea  is  a  binary  star  having  a  period  of  one  compo- 
nent about  the  other  or  the  common  center  of  gravity  of  about  4  days, 
(the  orbital  velocity  of  the  larger  eoinponent  being  56.7  miles  per  sec- 
ond) and  that  the  system  is  approaching  the  sun  at  the  rate  of  9.2 
miles  per  second.  On  the  assumption  of  a  circular  orbit,  equal  mass  of 
the  components,  and  the  data  given  by  observation,  the  mass  of  the 
system  is  2.6  times  that  of  the  sun,  and  the  distance  between  the 
components  6,260,000  miles. 

In  commenting  upon  Dr.  VogePs  work  Prof.  Keeler  says,  ^'A  won- 
derfhl  pictni*e  of  stellar  motion  is  presented  to  our  mind,  and  one  to 
which  the  whole  visible  universe  as  revealed  to  us  by  our  greatest  tele- 
scopes offers  no  parallel.  The  s|)ectacle  of  two  great  suns  like  our  own, 
levolving  around  each  other  in  only  four  da.\  8,  nt  a  distance  no  greater 
than  that  whivh  separates  the  sixth  satellite  of  Saturn  from  its 
primary,  is  one  which  the  inadequacy  of  our  optical  powers  will  proba- 
bly ever  forbid  us  from  actually  beholding,  but  the  indirect  evidence 
that  such  extraordinary  circumstances  of  motion  exist  is  so  complete 
that  we  must  admit  their  reality.^' 

Aurigw, — ^The  Potsdam  observations  itirnish  a  complete  conflrma- 
tionof  Prof.  Pickering's  discovery  of  the  duplicity  of  this  star.  The 
lines  in  the  spectrum  of  the  star  appear  double  on  every  second  day, 
and  the  component,  in  the  line  of  sight,  of  the  motion  of  the  system  can 
amount  to  nearly  150  miles  a  second,  while  the  whole  system  has  a 
motion  relatively  to  the  solar  system  of  ^4.03  miles;  that  is,  a  motion 
of  this  amount  per  second  tfiwards  the  solar  system. 
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C  (Irm  MaJorls.—'Uiv  duplicity  of  C  T^Tvsa'  Majoris  is  not  so  satisiaG* 
toriiy  confirniod.  Tlie  niaxiinuiM  relative  velocity  of  its  two  com- 
ponents soenis  to  ainoiiiit  to  ubout  100  miles  per  secoiwl. 

a  Bootis, — ^Ir.  Keeler's  recent  measures  upon  the  I)  lino  of  the  spec* 
trum  of  Arcturu8  show  that  the  v4'locity  in  the  liiu  i)t"  sight  is  not  -SO 
kilomet«*rs  i>er  seeond,  the  value  hitherto  aeeej)te<l,  ))ut  0.4  kilometer!*, 
which  ac(*ords  with  the  result  obtained  by  Dr.  Vogel.  Tlie  mean  of  tlie 
measures  at  Potsdam  from  Oetober  5, 1888,  to  May  23,  1890,  is  —7.1 
±  0.3  kilometers.  The  Lick  observations  from  April  20, 1880,  to  August 
15, 1890,  give  —0.9  kilometers. 

ASTRONOMICAL  PHOTOGRAPRT. 

The  photographic  chart  of  the  skif. — The  third*  meeting  of  the  perma- 
nent committee,  appointed  ]>y  tlie  Astrophotograpliie  ('onfjress  at  i'aris 
in  1887.  was  In'kl  at  tiie  I'aris  observatory  from  Mareh  31  to  April  4, 
1892.  Admiral  Mouehez  presided,  the  members  of  the  committee  pros, 
ent  beinjr  Bailhiud,  Bakliuyzen,  Ueuf,  Christie,  Denza,  Donuer,  Gill- 
Henry  (Paul),  Henry  ( Prosper),  Janssen,  Kapt<'vii,  Loewy,  Moucbez, 
PiVjazon,  Rayet,  Kiceo,  Ta<  ('hiui  and  Trepied.  The  following  astrono- 
mers were  also  present  by  invitation,  Messrs.  Abuey,  Andoyer.  Belo- 
l)olsky.  Bouquet  de  la  Gr,\  e,  Cornu.  Knt>bel,  Gautier,  Matarana,  Pluiu- 
mer,  Scheiner,  Tissei'and,  and  Wolf  (0). 

Drs.  Bakiinyzen  and  Gill  were  elected  vice-presidents  and  Vroi 
Eapteyn  and  Tripled  secretaries. 

From  reports  of  progress  made  at  different  observatories  the  follow- 
ing notes  indicate  the  advancement  of  the  work: 

Some  delay  had  been  experienced  in  securing  the  plates  coutaiuiiifr 
the  reference  lines  or  ^^rSseaux/*  but  provision  was  finally  made  to 
fumiali  them  at  an  early  day,  as  well  as  the  photographic  plates  whicb 
it  was  necessary  should  be  of  a  specially  good  quality  of  plate  glass. 

Algiern. — In«trniiient«  ready  »nd  only  awaiting  the  plates  uuil  *  r^xenu." 

Bordeaux. — niotographic  instalUtion  has  been  ready  for  about  a  year;  a  number 
of  experimental  photographa  have  been  taken  and  the  work  can  commence  a«  •uoii 
as  a  supply  of  plates  is  secured  with  tbe  necensary  **  rAe«m/' 

Cape  of  Good  //oy»/. —Instrnnient  j)rnetically  ready. 

Catonia. — The  iiistniineiit  has  lieoii  <  (in)j»lete(l. 

Hehiiuj/ors. — Tlie  inHtrunieut  hawheen  reaib  tor  several  mouths  uud  a  c<iusideral»le 
uamber  of  pbotograiihfl  bave  been  taken. 
Im  Plata, — ^Inatnunent  ready. 

JfelAoiinie.— Instrument  ready  and  a  nnmber  or  experimental  plates  bave  bwn 
secnred. 

Oxford, — luatrumeut  ready  and  u  number  of  plateH  ttubmitted  to  tbe  eomuiittee. 

•  The  lirst  meeting  oC  the  committee,  lor  organization,  ete.,  wnttbeld  at  tbetlmsof 
the  CongresM  in  April  1887,  the  second  meeting  or  tbe  HrKt  re);nlar  meeting  for  dis- 
cussions, in  September,  1889  (not  1890,  as  stated  by  a  misprint  in  the  review  of  As- 
tronomy for  188^-^). 


Digitized  by  Google 


I 

PKOOliKStf  OF  ASTKO.NOMV  TOR  1891  AND  GU.'j 


Parit, — Instmmeiit  reaily. 

Potsdam. — luntniment  ready  ftnd  a  niimber  of  pl»t(»8Nnbmitr«(l  f«  the  inniiection  uf 
the  committee. 

Jih  de  Janeiro. — ^The  photographie  equatorial  Iiiim  been  reeeiveil  and  will  be 
monnted  at  the  new  «ite  of  the  otMervatory. 

Homo  ( rAfiran).— The  inntniment  has  be<>n  roropleti«d. 

Sa»  FerHando.— The  inatramentft  are  mounted  and  work  can  lie  beicun  tut  mum  aa 
thereaeau  in  r«'r(>iv«Ml. 

Saiitiaffo, — Tlie  iiistniiiM  Tit  is  liiiished.  but,  owin^  to  politii'ul disturbance  in  Chile 

it  is  iuipcisHiblf  to  tix  a  <l:iy  tor  ho;;iimi!i;;  tlio  work. 

Sifdtirif, — lii'udy  «'XtM-jit  I'or  the  "  i  t'iKUu." 

Taralmtju. — iD.stnimeiit  ready  aud  a  nuuiher  <>f  exju'rinirntal  jdat«'s  siibinittc<l. 

Tniiloiisf. — Tlie  iiiHt ruiiu'nt  was  oiii' of  tin*  tirst  to  ho  iiKiuuted;  the  ''reseutt"  aud 
|ilio|oH;iaplii«'  plates  are  only  needed  lo  Wegiu  the  work. 

F<»Il(>\vin^  18  »  suiumary  «»t'  \\w  resolutions  adopted  at  tiiis  iiieotin^: 

(1 )  No  eliaiijxc  is  made  iu  tin*  (•()n(liti«)iis  of  distance  and  uiafjnitnde 
of  tlir  stai'H  that  have  formiHl  the  diU'ereut  parts  oi'  the  catalogue  oi 
guide  stars. 

It",  however,  the  guide  star  of  the  catalogue  is  not  briglit  enough,  a 
brigliter  one  may  be  selected  up  to  a  diatauce  of  44)'  iVoui  the  center 
ot  the  plate. 

(2)  The  ^^reHeau^  is  to  be  photographed  upon  each  plate  by  parallel 
rayR  of  light.  .  (To  replace  resolution  l.'i  adopted  at  the  meeting  of  1889.) 

(3)  The  orientation  of  the  plates  in  zones  above  65^  declination  will 
be  arranged  for  the  eqninox  of  IIKM);  for  other  stars  the  iiaiallel  will 
be  referred  to  the  apiiarent  equinox. 

-  (4)  The  work  decided  upou  by  the  congress  of  1887  comprises  two 
series  of  negatives  made  with  different  exposures.  The  committee, 
while  urging  special  activity  iu  securing  plates  of  shorter  exposure 
(negatives  intended  for  the  catalogue),  would  suggest  that  the  best 
nights  be  also  taken  advantage  of  for  plates  of  longer  exjwsure  (for 
the  chart). 

(5)  Negatives  from  wiiifli  the  catalogiu'  is  to  he  formed  will  have 
two  exposures  for  the  same  i)late.  one  sliowing  faintly  the  iuiages  of 
stars  of  the  elevnit li  magnitutle,  tlie  other  with  an  exjjosure  twice  as 
h»ng.  the  distaiu  e  of  the  two  images  being  0.2  to  0..>  of  a  niilliuieter. 
(To  rephu-e  lesohitioii  2.J  (»f  the  meeting  of  lSSt>.) 

(G)  MM.  Abney  aud  (Jornu  areiidded  to  the  committee  ou  reproduc- 
tion of  the  negatives. 

(7)  With  refereuce  to  the  production  of  the  <-hart,  purely  photo> 
graphic  methods  will  be  used,  to  the  exclusion  of  all  manual  interven- 
tion. 

(8)  For  the  chart  proper  (long  exposures)  a  series  of  negatives  with 
single  exposure  will  be  titken,  having  an  eren  degree  of  declination  in 
the  center  of  the  plate.  Further  study  will  show  whether  it  is  desir- 
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able  that  in  f  1i<i  secutul  series  (tliosc  with  an  odd  degree  at  the  center) 
there  should  be  two  or  three  exposures. 

(0)  To  make  it  possibh'  to  ]>ass  uuifonnly  and  witli  <  <nt;uiity  from 
Arjielandei's  ninth  nia«;nitnd<' to  the  eleventh  nia^^nitudc  (IcsiriMl  lor 
the  ne<;ativ»'s  ol'  tlic  photo;4iai)hic  <'atah>«j:ue  there  will  l>e  dist l  ilmtetl 
anion^  the  obsci  vatoi  ies  tine  win'-<:auz<*  scici'iis,  absidiitely  ideiitiral. 
wliicli,  when  ]>hu'ed  over  the  objeet  ^lass  <d"  tlie  telescope  will  diuiiiiisli 
the  nia^;iiitude  of  a  star  by  two  units  (adojjtin^  the  eoetlicient for 
the  ratio  between  two  eonseeutive  nia"ruilu<les).  Iv.u'h  observatory  will 
from  time  to  time  luake  type  negatives  of  certain  specitied  regions. 

(10)  The  eomniittee  snggests  forty  minntes  as  the  length  of  exposure 
of  the  plates  for  the  chart  (the  series  of  crru  deelinatious)  under  the  ordi- 
nary atmospheric  conditioDS  of  Paris,  and  with  the  Luiniereplatea used. 

Thecominitteeon  metallic  screens  will  furnish  the  Messrs.  ITenry  with 
a  screen  with  which  they  will  determine  the  time  t  for  obtaining  the 
eleventh  magnitude  stars  of  Argelander's  scale.  Then  for  eiich  obser- 
vatory provided  with  an  identical  screen,  the  ratio  40  :t  will  be  the  factor 
by  which  to  multiply  the  time  of  exposure  necessary  to  secure  satisfac- 
tory images  of  eleventh  magnitude  stars,  in  order  to  obtain  the  projier 
exposure  tor  the  chart  plates. 

(11)  The  questions  of  the  number  of  reference  stars  for  each  nega- 
tive for  the  catalogue,  the  choice  of  the  stars,  and  the  necessary  steps 
to  secure  meridian  observations  are  referred  to  a  special  committee,  con- 
sisting of  Messrs.  Auwers,  Bakhuyzon,  Christie,  Ellery,  Gill,  Kapteyn, 
and  Loewy,  with  ftill  powers. 

(12)  As  soon  as  convenient  each  observer  will  prepare,  or  will  have 
jH  t  pareil  by  any  observatory  or  bureau  he  may  selwt — 

{ft)  Measures  of  tiie  ]»osition  of  each  star  on  the  catalogue  referred  by 
rectilinear  co(irdinat<'s  to  the  nearest  lines  of  the  rr.s7vn<." 

{b)  IMeasures  necessary  tor  the  determination  of  the  stars' nnignitudes. 

The  dirterent  observatori«'s  will  ])ublish  the  sei)arate  results  of  these 
njeasures  an<l  the  I*ei  niainut  Commit  tee  will  undertake  their  reduction 
as  soon  as  a  suthcient  number  of  meridian  obsei'vations  oi  the  refemice 
stairs  is  at  hand. 

(l^i)  The  work  ni)on  the  chart  will  conintencc  at  each  observatory  as 
»Oin\  as  the  metallic  si-reen  reducing  the  stars  by  two  magnitudes  is  re- 
ceived, involving  probably  a  delay  of  two  months.  Ejudi  observermay, 
however,  begin  l)efore  receiving  the  screen  if  he  is  confident  that  he  can 
get  all  stars  of  the  eleventh  magnitude  npon  the  catalogue  plates. 

(14)  Without  adopting  a  formal  resolution,  the  committee  would 
recommend  as  a  separate  and  personal  investigationj  that  a  special  series 
of  negatives  with  long  exiwsnresbemadeof  the  region  near  theediptic. 
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TIh"  fullowi!i<j:  (listrilmt ion  ut  tin:  zoiii's  amon^  tin*  ditVcruiit  ohsn  va- 
tories  was  lU  linitively  adopted  in  pliae  ot*  that  j)reviously  published: 


ObMrrfttoriw. 
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56 
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52 
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60 
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(16)  Eyery  year  before  the  end  of  January  a  report  upon  tlie  progress 
of  the  work  will  be  made  to  the  bnreau  of  the  Permanent  Committee. 

(17)  The  thanks  of  the  conference  were  voted  for  the  courtesy  of 
the  Academy  of  Sciences  in  printing  the  Bolletin,  and  the  hope  was 
expressed  that  the  different  governments  would  provide  the  necessary 
means  ibr  the  observations  themselves  and  for  the  publication  of  the 
chart. 

The  sixth  fascieulus  of  the  Bulletin  contains  papers  by  Prof.  Kap- 
teyn  and  M.  Sautier  on  the  parallactic  mieroiiieter^  and  upon  photo* 
graphic  magnitudes  by  Profs.  Wolf  and  Duu^'t.  The  hitter  subject  has 
also  been  discussed  by  Dr.  Scheiner  in  the  Astronomiftche  Xachrichten, 
by  Prof.  Pritchard  lu  the  Oompies  Eendtu,  and  by  Mr,  Christie  in  the 
Monthly  Notices, 

Photographs  of  the  Pleiades. — Bntherford^s  photographs  of  the  Plei- 
ades taken  in  1872  and  1874  have  been  selected  for  measurement  by 
Mr.  Jacoby  as  offering  an  opportunity  for  comparing  the  accuracy  of  the 
photographs  with  that  of  heliometer  and  micrometer  measures.  Each 
plate  contains  two  impressions  of  the  cluster,  both  of  which  were  meas- 
ured. Mr.  Jacoby's  method  consisted  of  measnring  the  iiosition  angle 
and  distance  from  the  star  24  i>,  and  he  finds  the  probable  error  of  the 
mean  of  the  twenty  exposures  to  be  about  dL  0."03  in  each  element. 

A  comparison  between  these  photographic  places  and  the  places 
resulting  firom  the  Yale  and  Konigsberg  heliometers  shows  that  the 
photographs  are  fully  entitled  to  be  taken  into  consideration  in  making 
a  study  of  the  proper  motions  or  in  forming  a  definitive  catalogue  of 
the  group. 

Dr.  Max  Wolf,  of  HeideH>erjj,  witli  a  portrait  lens  of  1*A  inches 
aperture,  has  not  only  discovered  ne\v  ncbuheon  his  lonj;  c\|H>siirc  pho- 
togiaphs,  but  new  minor  planets;  several  meteors  which  crossed  the  Held 
lell  perfectly  distinct  records. 
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OOMBTS. 

In  a  series  of  papers  iu  the  Bulletin  Astronom  iqueM,  Scliulhof  hasde- 
velopedin  an  interesting  way  the  relations  cvistinfj  between  the  elements 
of  a  eoniet's  orbit  before  and  after  it  suffers  perturbation  by  a  planet. 
That  the  periodic  coinots  of  our  system  have  been  en i  it ni-edthroufrh  the 
perturbiug  action  of  planets  appears  established ;  and  Mercin  \  1im>  tour 
comets  assigned  to  it^  Venus  seven,  the  Karth  ten,  Mars  four,  Jupiter 
twenty-three,  Saturn  nine,  Uranus  eight,  Neptune  five,  and  a  further 
group  of  comets  appears  to  give  a  feeble  indication  of  an  ultraOseptu- 
nian  planet  at  a  distance  from  the  sun  of  about  seventy  times  that  of 
the  (>arth. 

The  search  for  new  comets  has  been  systematized  by  the  <'ometary  sec- 
tion of  the  British  Astrononucal  Association  under  the  direction  of  Mr. 
W.  F.  Denuing.  The  aims  of  this  section  are  to  secure  observations  of 
comets,  to  discover  new  comets  and  nebulae,  to  record  telescopic  me* 
teors,  etc.  It  is  intended  to  sweep  the  sky  regularly  for  new  comets,  a 
definite  region  being  assigned  toeach  observer  according  to  cxiuvenienoe 
and  choice. 

The  following;  notes,  relating  chieHy  (o  the  i-oniets  <»f  ISIM  and  1.S92, 
will  eoinitlete  thelistof('onietsi)ublished  in  these  "  l{ej)ortsor  i*ro«rres>." 
from  18tS3  to  ISOl*.  It  is  hardly  necessary  to  remark  that  the  most 
complete  an<l  authoritative  annual  summary  of  couietary  phennnieiia  is 
that  ])ublished  by  Dr.  ivreutz  iu  the  ViertelJahrHttvht'iJ't  der  AatroiwM- 
inch  en  (icsd  Inch  a  f'f. 

The  arrangement  adopted  lu  low  is  the  order  of  perihelion  passage, 
except  in  the  case  of  well-known  periodic  comets,  such  as  I  jicke's. 
Winnecke's,  etc.,  which  are  arrange«l  alphabetically  by  tiieir  recognized 
names.  Tiie  table  of  elements  aj)pended  is  to  be  regarded  as  only 
a]>proxinuite,  but  is  sutheieut  to  furnish  au  idea  of  the  general  tbriu 
aud  position  of  the  orbit. 

Comet  Encke:       j    Xhe  leturn  of  Kncke's  well-known  periodi<*  comet; 

=Comet  1891,  HI.  f\y^^  f(Hind  by  P>arnard, from  the  ei)lH'm<'ris.<»n  Aug- 
ust 1,1891.  It  was  then  exceedingly  faint,  but  iu  Sept4'uilier  it  lia'l 
increased  to  a  nebulous  mass  of  about  the  sixth  to  sevi-ntli  magnitude. 
The  comet  was  unfavorably  siluat<'d  tor  observation  after  the  end  of 
September,  tin*  last  observation  rejxu  ted  lieing  <)(  tob4'r  11.  It  is  note- 
worthy that  its  ]iath  at  this  return  was  almost  the  sauie  as  iu  the  return 
of  1S.")8.  ami  a  comparison  of  the  brightness  on  r]M  -.e  two  occasions 
would  seem  to  iiuiicate  that  it  has  not  undergone  any  material  change 
in  i)hysieal  c()n4lition  din  ing  tlie  intei  val. 

('o)H('f  Toiiprl. — TenjjKd's  lirst  periodic  c<uuet,  and  ot  lather  unusual 
interest,  was  unfortunately  missed  at  its  return  iu  liSl)2,  being  unfavor- 
ably situated  tor  (diservatit»u. 

C(unet  Teiiipelj-JSwift :  This  ]>eriodie  eonu't  returns  to  tlic  sini 

=-touiei  mn  V.  ^  oiuT  in  every  live  aud  a  half  years,  but  uu 
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der  couditions  alternately  favorable  and  unfavorable  for  observation. 
It  was  originaily  discovered  by  Tempel  in  18G0,  wa8  picked  np  again  in 
1880  by  Swift,  and  again  npon  this  retnm  by  Barnard.  At  its  inter- 
mediate returns  in  1875  and  1885  it  was  so  situated  with  reference  to 
the  eartli  and  sun  as  to  have  been  entirely  invisible.  A  very  carefully 
prepared  ephemeris  by  Bossert,  taking  account  of  the  perturbations 
Irom  1880,  enabled  Barnard  to  And  the  comet  on  Si^pu^mber  27, 1891, 
and  it  was  independently  found  by  Denning  at  Bristol  on  September 
30.  It  was  described  as  a  fiiint,  shai>ele88  nebulosity,  with  slight  con- 
densation about  the  center,  but  even  at  its  brightest,  towards  the  end 
of  November,  it  was  a  difficult  object  for  precise  observation,  a  fiict 
all  the  more  to  be  regretted  as  its  position  would  render  it  of  especial 
valne  for  the  determination  of  the  distance  of  the  sun. 

Coun  t  Wimiocke:  ;  Winnecke'swell-known  periodic  comet  was  pi<  ked 
^Coim-t  iHUli  IV.  I  up  at  tliia  return,  tln  otmh  the  help  of  von  Liaerdtrs 
ephemeris,  by  Spitaler  at  Vienna  on  March  L.S,  1892;  it  was  then  an 
exceedingly  iaint  and  small  nebulous  mass  with  stellar  nuelens  of  the 
sixteenth  magnitude,  it  increased  in  brightness  towards  perihelion 
(on  Jnne  30),  and  after  perihelion  was  observed  in  the  southern  hem- 
isphere till  thi*  <  ii(]  of  September. 

Comet  188G  IV,*  which  was  discovered  by  iirooks  on  May  22,  laso, 
was  expected  to  make  its  first  return  to  perihelion  in  the  latter  part  of 
1892,  but  was  not  ibund.  The  orbit  is  somewhat  uncertain. 

Comet  188!)  Y. — To  (|iiote  fnun  the  lirst  of  a  series  of  masterly  papers 
on  the  orbit  publislied  hy  Mr.  (/handler  in  the  Astronomical  Journal: 
"The  vicissitudes  in  the  histtay  of  this  comet  ^Mve  it  an  interest 
exceeded,  j)crhMi>s,  by  no  other  in  astronomical  annals;  an<I  the  settle- 
ment of  tlie  problems  connected  therewith  jtromises  to  illuminate  our 
kno\vlc(l<re  of  conietary  mechanics  in  varions  impcu'tant  particulars. 

While  the  manner  in  which  the  comet  became  separated  into  several 
parts,  by  its  en(M)unter  with  Jupiter  in  iSSd,  may  possibly  re(|uire  tor 
its  precise  exposition  the  ())>scrvati<ins  which  will  be  obtained  at  the 
next  ai)|)earance  in  IS'.HI.  wc  nia\  tor  an  approximate  answer  in 

the  careful  discussion  of  those  made  in  1885)  alone.    .  . 

To  begin  with,  it  is  necessary  t<»  noti<'e  some  of  the  pliysical  phe- 
nomeim  presented  hy  the  companions.  The  notation  used  will  be  the 
letters  assi<,nic<i  by  Harnard,  />' r  />  and  E  in  ordci-  of  tiie  distances 
from  the  main  comet  .1.  As  is  known.  />  and  ('  were  detected  by  him 
on  August  1,  with  the  12  inch.  1>  and  A'on  Au^^nst  t.  with  the  3<J  inch. 
It  is  desirable  to  remark  here  that  the  reason  forthcii  not  having  been 
discovered  in  the  previous  month,  on  July  8, 1)  and  lo,  can  not  have 
be(Mi  superposition  by  i)erspcctive,  at  least  in  the  case  of  ('  and  the 
more  distant  companions;  for  the  orbit  of  C    .    .    .    shows  that 

*  See  Sinithsoiiian  Report  1887,  p.  123. 
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Bnch  Bupei-positiou  occurred  two  months  previous  to  discovery  of  A' 
by  Brooks,  and  gives  for  July  8  a  distance  of  190"  at  62o.5  position 
angle.  That  the  eompanions  were  not  seen  in  July,  luay  be  naturally 
ascribed  to  interference  of  moonlight  up  to  about  July  20,  and  aftar 
that  either  to  the  fact  tliat  the  attention  of  observers  was  not  saffi- 
ciently  directed  to  the  phenomenon*  or  to  the  fact  that  the  objects  had 
not  yet  become  bright  enough  to  be  easily  discernible.  We  have  the 
evidence  of  Spitaler  that  on  July  30  and  31  nothing  abnormal  was 
noticed  with  the  27  inch;  the  slight  elongation  on  tliose  dates,  seen  by 
him  in  A  having  no  relation  to  the  matter  in  hand.  Two  nights 
after,  at  tlie  time  of  discovery,  Barnard  estimated  the  brightness  of  C  \ 
at  about  one-fifth  that  oi  A.  It  then  gradually  increased  in  brilliancy, 
also  beiroming  less  diffused  and  developing  a  strong  condensation  and 
nucleus,  until  at  the  end  of  August  it  was  actually  brighter  than  A  al-  | 
though  only  one-third  its  size.  In  early  September  it  wtis  about  eijual  ; 
in  brightness  to  A  but  from  the  middle  of  that  month  faded,  and  be  \ 
came  larjjer  and  more  diffuse  until  it  disai)peared,  late  in  November. 
The  liiiiit  nucleus  of  i?,  in  the  begiimin^i  :ip[)CMrs  to  have  been  a  little 
bl  ighter  than  that  of  luul  its  ccjma  smnllcr  and  less  diffused.  Aljout 
the  middle  of  August  it  bad  j^rowii  to  be  larj^cr  and  fainter  than  at 
first,  latei  iirore  rapidly  so,  being  excessively  dillicult  to  see  or  measure 
in  the  first  few  days  of  »Sej)teinber,  and  invisible  immediately  there- 
after. />  and  E  were  measured  only  on  the  niglit  of  discovery,  and 
were  seen  only  at  rare  intervals  nntil  the  last  time  on  Aujiust  1M>. 

Sneli,  brielly  described,  an'  the  main  features  as  to  brightness  and 
visibility  of  these  objec'ts.    1  hv\x  courteously  to  dissent  from  the  view 
which  has  been  confidently  expressed,  that  the  diffusion  an<l  disjippear- 
ance  of  H,  while  it  was  theoretically  increasing  in  bnij;htne.ss,  iiidicale 
*tliat  it  actually  dissipate*!  itsi'lt  into  space  and  absolutely  ceased  ' 
exist,  if  indeed  it  were  not  absorbed  int<i  the  main  comet.'    Sucli  a  con 
elusion  is  inherently  inii)r(>l»ab]«',  lunvairanted  by  any  kn()wled«;e  wp 
possess  as  to  the  ])rocess  of  cometary  \\^\\t  development,  and  contra 
dieted  by  inferences  drawn  from  other  cases,  of  which  only  the  most 
analafjous  need  be  <'ited,  namely,  that  of  the  two  nuclei  of  I'.icla's  comet, 
the  capricious  action  of  wliich  affords  a  strict  counterpart  to  tlie  present 
instance.    It  will  be  recollected  that  litful  alternations  of  Nisibility 
occurred  in  lS4t),  and  especially  in  1S52.  when  tlx'y  repeated  themselves 
almost  from  day  to  day.    The  two  companions  were  iM>t  habitually  seen 
at  the  same  time,  but  sonu  times  one,  sometinies  the  other:  so  thai  ol' 
servers  could  not  tell  whi(;h  they  were  looking  at,  without  coin|»aris(»ii 
with  the  ei)hemeris.    Thus,  in  the  s]ta<-e  of  (tne  week,  foi'  e\ami)le.  K*^">-. 
Se|)teniber  lo  to       both  nueh-i  weie  visible,  then  only  the  southern, 
then  only  the  northern,  then  both  together;  aj^ain  only  the  southern, 
and,  finally,  only  the  northern,  on  snccessive  ni^ihts,  respeetively. 

It  nmy  be  added  that  there  ai)i)ears  to  hv  little  reason  lor  interpret- 
in<:'  these  remarkable  variations  of  luilliancy  as  standing  in  any  rei;i 
tiuu  of  effect  with  cause  which  produced  the  disr  uption,  eithei'  iu  Bie 

Digitized  by  Gopgle 


PROGRESS  OF  ASTRONOMY  FOR  1891  AND  1892.  701  ' 


la's  (  (Hiiet  (U  ill  ISSi)  \';  but  iimcli  iiion'  tor  su])|iosii)^  that  similar  be- 
lia\  lor  may  be  coiiimoii.  in  "greater  or  less  <b';^i«'('.  escai)iiij^  attention 
or<bnarily  from  tlie  ditbciilty  of  pliotoinrt ric  comparisons  in  tiie  caseof 
isolated  e<»mets,  but  easily  attractinu  tlie  eye,  by  contrast,  when  two 
objects  nearly  alike  an-  in  the  same  tield/' 

Mr.  Cliandler's  discussion  of  the  orbits  of  these  <'omiiaiiions  establiehes 
the  important  proposition  that  the  for<'e  \vni<'h  led  to  the  separation  of 
the  components  A  and  <',  \vhate\  cr  its  nature,  operated  in  the  plane  of 
the  comet's  orbit,  and  i)rodnced  noclianuc  in  that  i)laneor  in  the  form  of 
the  <'oni<'  section,  but  <Mily  in  its  si/.e,  and  in  the  directi»»n  of  its  major 
axis.  With  reference  to  the  identity  with  LcxclFs  comet,  Mr.  (  liandler 
sees  no  sutlicient  reason  in  the  ditterenccs  of  the  i»erio<l  of  revoliiti(Ui 
(28.1S  years,  a<-c<»rdin^^  to  Mr.  Poor,  instead  of  27  years)  to  reject  the 
su])position ;  it  is  iiec<*ssary  to  carry  the  coniputatiou  of  the  X)erturba- 
tions  a  little  farther  back. 

Comet  1890  II.— The  last  obHervation  iu  1891  waii  on  May  21)  by  Spit- 
aler  at  Vienna ;  bat  it  was  again  favorably  situated  in  January  and 
February,  1802,  and  was  observed  at  Nice  up  to  February  4,  1892. 


Ck>met  18911: 

=Comet  a  18!U. 


Discovered  by  Barnard  at  the  Lick  Observatory  on 
March  29, 1891,  and  independently  by  Denning  at 
Bristol  on  March  30.  It  was  quite  bright,  tenth  to  eleventh  magnitude, 
about  1'  in  diameter  and  with  a  tail  10'  to  30'  long.  At  the  time  of  dis- 
coveiy  its  position  was  dr=15o,  <f=+450;  it  moved  rapidly  south, 
increasing  in  brilliancy,  and  was  followed  after  perihelion  till  July,  the 
last  observation  having  apparently  been  obtained  at  Gordoba  on  July 
9, 1891. 


Comet  1891 II: 

=Coraet  6  1891. 
=Com«  t  IHKl  III. 


I'irst  detected  ui)on  thisit«  second  appearance  by 
Spitaler,  of  Vienna,  on  May  1,  1891,  and  by  Bar- 
nard on  IMay  3,  its  position  agreeing  closely  with 
— '  the  e])hemeris.    It  was  at  first  small  and  faint, 

but  in  AuL'ust  it  had  a  bright  nucleus  of  the  eleventh  magnitude,  with 
coma  of  ^J'  to  4'  dmmeter;  it  decreased  in  briiilitness  again  after  the 
middle  of  ()<  tober,  but  was  observed  till  March  31,  1.S02.  Karly  in 
September  the  comet  passed  over  the  fjjon^  of  the  Pleiades,  and  the 
circumstance  was  taken  advantage  of  by  a  number  of  astronomers  to 
determine  whether  the  light  from  these  stars  underwent  any  refraction 
in  passing  through  the  material  of  which  the  comet  was  composed. 
The  results  obtained  were  for  the  most  part  negative,  with  the  possible 
exception  of  an  observation  by  Burnham  on  September  2,  when  the 
difference  of  decdination  between  21  and  22  Asterope  seemed  to  show 
some  change  as  the  C(miet  ]>assed  over  f  heu». 

The  orbit  of  this  eoniet  nuiy  bring  it  at  times  close  to  Jupiter,  and 
indeed  the  perturbations  by  that  planet  iii  1S75  were  so  great  that  an 
altogether  new  orbit  reaulte^l.  The  i>eriod  of  revolution  is  about  six 
and  three-fourths  years. 
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Comet  1801  1X1:   I         comet  fiticke. 
=Coinet  <•  1891 . 
ssKncke'e  comet.  | 

Comet  1891  IV:  Atelescopiccometof  the  twelfth  magiiitade,ai8- 
=Comet  e  1891.  I'overed  by  Btiniard  at  the  Lick  Observatory  on 
October  2, 1801.  At  the  time  of  diHcoveiy  it  was  in  the  constelhition 
Argo;  it  moved  forther  south  and  was  not  seen  at  all  in  the  northern 
hemisphere  except  at  the  Lick  Observatory,  where  it  was  followed  np 
to  October  9;  in  the  southern  hemisphere  it  does  not  seem  to  have 
been  followed  beyond  October  11. 

Comet  1891  V :  See  comet  TemplCs-Swiit. 

—  Comet  Tt'iiiiu'l  , -Swift. 
=C«>m.  t  is»;!)  III. 
ColiUAt  isso  IV. 


Comet  18U2  1:  l>isn)v«Me«l  hy  Swift  on  .M;»rHi  0.  IS!»L>,  nt  17^ 

=l'?omett  a  1892.         lioc lirstrr  Jiieiiii  time.  (U- o'clock  (Hi  tlic  inoniiii^^  of 
.Marc'li  7,  in  SO'^  sontli  (l<*cliiiatioii;  the  luijjflitcst  coiikM  set'ii  in  tlie 
iiortluTn  honiisplieri'  siiic»'  the  i^reat  S(»j)teinl)<'i  comet  of  1SS2.    At  the 
time  of  its  ^n-eatest  brilliancy,  wliich  was  at  i)eiilu'lioii.  April  <».  it  was 
as  bright  as  a  star  of  the  tlnr<l  or  fourth  iiiajiiiiliulc,  witli  a  hriirlit, 
round  head  and  nucleus  of  10"  to  lo"  diamt'tcr.    The  tail,  on  the  <»tluM' 
hand,  was  cxcoedinf^Iy  faint,  and  was  variously  estimated  at  from  P  to 
20'^  in  len^^th.    Barnard  r('])orttMl  it  on  April  3  as  doul»I('.    The  jjhoto- 
«]fra])lis  of  the  tail  were  (d'  unusual  interest,  esjiecially  th(>se  taken  in 
March  at  Sydney  and  in  April  at  Mount  Hamilton.    On  the  niornin;; 
of  A])ril  5  a  ]»hoto«irai>h,  made  by  Ilin  naid  at  Mount  Hamilton  witha 
(5-incli  lens,  showed  three  nmin  branches  to  tlie  tail,  each  ])ein;;  sejja 
rated  into  several  others,  so  that  in  all  at  least  a  dozen  could  be  counted. 
At  a  distance  of  two  d<**rrees  from  the  head,  alon;;  the  northern  si(h^  <»f 
the  uuddh'  tail,  tlieic  was  a  siuhh'U  bend  southward.    On  the  7th  "the 
southern  com]>onent,  whi(  h  was  tlu'  brightest  (Ui  the  5th,  had  becoiui' 
ditfused  and  fainter,  while  the  nnddle  tail  was  very  bri<,dit  and  broad; 
its  southern  side,  which  was  the  Ix'st  deUned,  was  wavy  in  inimerous 
places,  the  tail  a]>i)earin«r  as  if  disturbing  currents  were  tlowinj:  at 
rijiht  anjrh's  to  it.    At  42'  from  the  head  the  tail  made  an  abrupt  bend 
towards  the  south,  as  if  its  current  was  deth-cted  by  sonu'  obstacle.  In 
the  densest  portion  of  the  tail,  at  the  point  (d'  detieetioii,  is  a  couple  of 
dark  holes  similar  to  these  seen  in  some  of  the  nebuljD." 

Th«  eonu't  was  visible  to  the  luiked  <'ye  till  the  be^inniufr  of  .lunc, 
and  was  still  under  observation  with  the  telescope  at  the  close  of  the 
year. 

The  8i)e«triun  as  observed  by  Ronkoly  on  April  1  and  2  eonsisteil  of 
a  oontiuuoas  spectrum  and  tive  bright  lines,  while  Campbell,  at  the 
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LirU  ObstMvatory.  wliosc  ohscrvatioiis  cxtond  from  April."*  to 'Tune 
I.'t,  saw.  ill  addition  to  tlio  routimiuns  sjx'ctriiiii,  tlie  tliroo  usual  <'om- 
ctary  bauds,  tlio  Irss  refraujjihlc  si<i('S  of  tlicse  bauds  b<'iii;j  sliai  ply 
deliued  and  tlu'  nii<ldl('  one,  iu  fa«  t',  tcmiiuatcd  by  a  v«'iy  bri<4lit  lino. 

The  orbit  of  tluM-omct  is  undoubtedly  elliptic,  b<d(Ui;ninjr  to  the  iuter- 
estiuj;  f^i  oup  of  comets  with  a  period  of  al)out  two  thousand  years. 
Duriuf?  this  appearance,  as  it  was  for  a  considerable  time  in  the  neigh- 
borhtKid  of  Jupiter,  its  path  may  be  considerably  cliaugeil. 


Comet  1892  II : 
=rometi!l882. 


=L'nn)rt  /  m'J. 
=  HolliH'S  s  i-oiliot. 


Diflcovered  by  DeiiiiiDg,  at  Bristol,  ou  March  18, 
1892,  in  23*^  ri^irht  asoensioD,  and  59^  north  declina- 
tion ;  it  was  then  at  its  maximum  brightness,  small,  roand,  with  central 
condensation  of  from  elerenth  to  twelfth  magnitude,  and  no  tail.  It 
remained  small  and  inconspicuous,  but  was  under  observation  for  sev- 
eral months.  The  orbit  is  parabolic,  without  specially  interesting  pecu- 
liarity. 

Comet  18112  III:       I  )ise()vered  by  Mr.  E.  Holmes,  at  I^udoii,  on  Novem- 

bei-  (i,  1S<)2,  near  the  fjreat  Andromeda  nebula,  and 
alsi»  independently  on  Jfcfovember  9,  by  Davidson, 
at  Mackay,  Queenslaud — a  round  nebulous  mass  5'  in  diameter  with  a 
central  condensation,  but  no  tail:  the  suspicion  that  it  was  a  return  of 
Biela^s  comet  was  shown  to  be  unfounded  as  soon  as  siitlicient  obser- 
vations were  available  for  a  determination  of  its  orbit.  thou;.;h  the  orbit 
proved  to  be  elliptic  and  of  short  pericMl.  A  short  faint  tail  was  seen 
soon  after  discovery,  ami  upon  a  photograph  tstken  by  Barnard,  on 
November  10,  it  can  be  followed  for  half  a  dej^ree,  while  about  a  df  pee 
from  the  Iiea<l  and  beyond  the  tail  there  is  a  diffused  nebulous  object, 
apparently  belonging  to  the  comet,  and  this  connection  seems  sub- 
stantiated by  Cam]»beirs  spectroscopic  (d)servation8. 

Tiie  comet  was  visible  to  the  mikod  eye  to  the  end  of  November  and 
in  telescopes  of  medium  i)ower  during  the  ftrst  part  of  December,  and 
then  diminished  very  rapidly  in  brightness,  not  following  at  all  the 
computed  scale  of  brilliancy,  but  showing  a  remarkable  and  inexplica- 
ble outburst  about  the  Kith  of  .January,  1893.  The  spectrum  was  also 
peculiar  in  that  it  seemed  to  be  purely  continuous. 

According  to  the  elements  computed  by  Schulhof  the  comet  passed 
perihelion  on  June  i:?,  ISOL'.  and  its  periml  is  6.9  years;  the  orbit  seems 
to  lie  entirel.N  within  that  of  Jupiter,  the  nearest  possible  approach  of 
the  two  beingO.4,  (the  mean  distance  of  the  earth  from  the  sun  being  1,) 
bnt  smce  1861  the  two  bodies  do  not  seem  to  have  been  veiy  close  at 
any  time.  The  small  eccentricity,  not  far  from  that  of  T(>m])ers  first 
periodic  comet,  brings  it  (juite  near  to  the  upper  limits  of  the  eccen- 
tricity of  the  asteroid  orbits.  But  with  such  a  short  iieriod,  as  it  can 
not  have  experienced  great  perturbations  since  1861,  the  reason  for  its 
never  having  been  seen  at  a  previous  return,  is  a  mystery  which  seems  to 
be  connected  in  some  way  with  the  very  great  and  abnormal  vai'iatiou 
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in  brightness  actually  detected  wliile  under  observations,  the  eaoMe  of 
which  sHU  lies  beyond  us  in  the  imknown  characteristics  of  coinetaiy 
material. 


Comet  1892  IV: 

-  -:(  'oinet  h  1892. 
=WiDDeeke'B  comet. 


Found  by  Spitaler,  at  Vienna,  on  March  18, 
1892. 

See  Gomet  Winnecke. 


Comet  1892  V:  .  Especial  interest  attaches  to  this  comet,  as  it  in 
=K;ometei8»2.  ^  ijjj^  first  discovered  by  photography,  if  we  except  the 
single  case  of  the  <^  Tewflk  comet,"  shown  near  the  sun  on  a  plate  exposed 
during  the  total  eclipse  of  May  17,  1882.  The  present  comet  was 
detected  as  a  suspicious  looking  object  upon  a  plate  exposed  near  a 
Aquila  on  October  12, 1892,  by  Barnard.  On  the  following  evening  the 
cometaiy  character  of  the  object  was  confirmed  by  the  12-inch  reftac* 
tor.  It  was  &int,  1'  in  diameter,  and  from  tweUth  to  thirteenth  mag- 
nitude, somewhat  condensed  toward  the  center.  It  changed  but  little 
in  appearance  and  was  last  seen  in  December. 

Dr.  Krueger's  elements  give  a  period  of  revolution  of  only  6.3  yean 
and  show  a  remarkable  resemblance  to  those  of  Wolfs  comet— so  great, 
in  fiict,  as  to  suggest  a  common  origin  for  the  two,  as  in  the  case  of 
Biela's  comet  and  Brooks's  comet,  1889  V. 


Comet  1892  VI: 

=rCoinet  d  1892. 


Discovered  on  August  28, 1892,  in  the  consteUs- 
tion  G^ini,  by  Broolu,  a  quite  bright,  round  nebula, 
with  distinct  nucleus  and  short  foint  tail;  it  was  visible  to  the  naked 
eye  in  November,  and  the  tail  could  be  followed,  upon  a  photograidiie 
plate,  November  26th,  for  5^ ;  after  the  middle  of  December  the  c<NDet 
was  observable  only  in  the  southern  hemisphere. 

The  spectroscope  showed  a  continuous  spectrum  with  the  three  usual 
cometary  bands. 


Comet  18931: 
— Comet  g  1892. 


This  (toniet  was  also  discovered  by  Brtioks,  at 


 Geneva,  N.  Y.,  in  the  constellation  Bootes,  on  tlie 

morning  of  November  19, 1892;  it  was  then  quite  bright  for  a  telescopic 
comet,  but  showed  no  tail,  while  its  increase  in  brightness  and  north- 
erly motion  made  it  an  easy  object  for  observation  during  the  rest  of 
the  year. 

Ill  clinmiclinjj:  the  coiiu'ts  of  the  year  1892  uinitioii  .should  1>«'  made 
of  a  suspicious  object  detecte«l  by  Prof.  M.  Wolf  upon  i)lior<)ura]>lii<' 
])lates  exposed  on  ^Marcli  1!>  ntid  L'O,  1892.  It  could  not  be  fouiid  uitou 
a  photo^aph  of  March  22  nor  iu  a  later  search  witli  the  great  Vieuua 
refractor. 

The  anuouueenieut  of  a  comet  discovered  by  Freemau  on  November 
2(>,  l.Sl>2,  proved  to  be  eri*oiieous. 
A  comet  auuouuced  by  Swift  uu  Decciuber  2;i,  1689,  hat*  beeu  ideuti- 
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fiiMl  hy  Drryer  witli  a  iiclmla  (lis(  «»v<'n'(l  by  llem  liel,  aiul  is,  tlieretoref 
to  1)6  stricken  from  thv  list  of  lost  ( oiiietH. 

ApproximaU  eltmeni^  o/  Ikt  romeOi     tSUi  and  l^i. 


Doiiguatiuu. 


1801 


IV. 

V. 

18B2  I. 

U. 

in. 

TV. 
V. 
VI. 

\m  I. 


(UrasBwIuh 

M 

i 

7 

nieaii  time),  j 

1 

0 

< 

3 

0 

1 
« 

18»I.Apr.  27.  M  i 

W 

86 

178 

48 

120 

81 

6L887  '. 

is'.M.  s«  i)t.  3.  in 

•»<> 

172  ■ 

2.'! 

1' 

1  TiftS 

0.  .'.57 

1891,  ().f.    17.  OS 

:t:u 

41 

IfU 

57 

12 

5.-. 

0.  :u«i 

0. 817 

18»1,  .\«>v.  12.94 

217 

268 

3a 

'7 

43 

0.077  . 

1801,  Nov.  17.84  1 

2M 

31 

100 

43 

5 

23 

1.687  i 

0.008 

Ai>r.   6. 60 

240 

81 

W 

42 

1.027 

6.100 

l«ft2.  May  11.2--' 

25:i 

26 

129 

19 

42 

1.071  . 

lWt2.  June  ia.27 

Xtl 

42 

14 

11 

20 

47 

2.140  1 

0.410 

1892.JiiiieaOlM  ' 

104 

5 

172 

6 

14 

82 

0.886 

0.726 

1898. Dms.  11.05  • 

206 

» 

170 

" 

31 

12 

1.420 

OiSKi 

18K,Uoo.  28.00 

264 

28 

252 

41 

24 

0.  !I70 

18n.Jan.   6.52  j 

185 

30 

85 

14U 

1.105  . 

lK-»it:ua. 


IMacovarer. 


'ofdiHvov-  Synooym. 


er>*. 


Remarkit. 


IflOl 

1891  I 

Mar.  29 

1801  • 

11 

Spltaler  

H«y  1 

1801» 

Woir*  eonet.  l*eriu<l  6. 8  yewa. 

HI 

Ang.  1 

1881  e 

Eneke'a  roowt.  Period  8^  yaara. 

IV 

Orl.  2 

I  HIM  f 

V 

\md 

TentpelfSwifii.   IVfUmI  5. 5  yearn. 

1802 

1812  I 

Mar.  7 

.l««2a 

Mar.  18 

18024' 

III 

lft»2/ 

I'cri'Ml  'i.  !•  years. 

IV 

Mar.  18 

V 

'Oet.  12 

1882« 

Period6.3yirara. 

VI 

Aug.  28 

18024 

1803. 

I 

Hn>uk<»    

Nitv.  10 

1882|^ 

METEOBU. 


A  fiiu*  shower  of  meteors,  ladiatiiiu  from  the  ueigliborhood  of  y  An- 
dromeda*, was  seen  ill  the  Fiiited  States  and  ('ana<la  on  the  iii«xht  of 
the  -MX  of  November,  I.SIH*.  Tliere  seem.s  to  be  no  d<mbt  thai  it  was  a 
part  of  the  j^reat  stream  eoimeeted  with  Bieh^s  eomet,  wiiieli  was  en- 
countered <ui  the  2Sth  of  November,  1872  and  1.SS5.  On  tlie.»<e  two  oc- 
casions the  earth  ]>robanly  i)assed  thronj;li  tiie  main  swarm,  whih'  in 
l.Sl)2  it  passeil  s<»me  days  earher  thnm^ih  an  asso<  iated  branch  of  it. 
Khmii  a  comparison  of  the  ])ositions  of  the  comet  ami  of  tlie  <lates  of 
the  inet4'oric  8liowers  in  171W,  LS.'l8,  and  ISTli  Prof.  Newton  was  hmjr 
ajjfo  h'd  to  eonehide  *"tlnil  a  huiji",  e.xtemled  ;rroup  of  meleor  ]>arti(*Ies 
must  aecom]>any  the  comet  in  its  periodical  revolution.  x>rcceilinj;  it  t4> 
U.  Mis.  11^  15 
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a  dlstaiMW  of  ^K000,000  mileA  in  front,  and  followiu|c  it  Ut  a  lenj^  «f 
200,000,000  miles  in  the  rear  of  its  actual  position,  or  occupying,  if  tbere 
is  no  reason  to  supiM>se  the  elongated  meteor  current  disoontinuouK, 
fiilly  500,000,000  miles  in  its  observed  length  along  the  <H>metV  patk.^ 

SULAJi  .S^STKM. 

Motion  of  tin-  solor  Mifstnu. — Prof.  iNn-trr  lias  discussed  tlu'  inopcr 
nii)tir>iis  of  I,;UO  stars  contaiiuMl  in  j)iibli('atioii  iL'  of  the  (Miu  iiinali 
observatory.  A<loi)tinj;  Dr.  Srluiiil't'ld's  iiM't]io<l  <d"dividiii^tlie  stars  into 
lour  groups,  accor(liu«i  to  tin*  niaj;iiitudr  of  tln'ir  proper  nioti<uis.  lie  lias 
<*oiitinned  Dr.  Stuuipe's  result  that  the  ])ro]»er  motion  of  a  star  is  aii 
index  of  its  distance  from  us.  The  nwan  iM)situui  of  the  "sun's  way" 
from  hin  tigures  is  J81°.2  right  a^jceusiou  and  +40-^.7  declibation. 

])r.  Vogel  has  also  published  the  results  of  an  inquiry  on  this  subject 
based  on  the  measured  velocities  of  stars  in  the  line  of  sight  Tbe 
motion  of  fifty-one  stars  has  been  determined  at  Potsdam,  and  the  proba- 
ble error  in  the  measurement  is  below  1.16  geographical  miles,  but  tbe 
resulting  value  of  the  apex  of  motion,  though  the  observations  have 
been  discussed  in  various  ways,  is  not  in  veiy  satisfactory  accord  with 
other  investigations.  If  the  stellar  motions  be  treated  either  with  equal 
weights,  or  weights  approximately  proi>ortional  to  those  assigned  l>y 
Dr.  Vogel  in  his  catalogue  of  proper  motions,  the  coordinatea  of  the 
apex  are  206o.l  ±  iaP,0  in  right  ascension,  and  -f  45^.9  drOo^  {n  dec- 
lination, with  a  velocity  of  11.60  ^  1.85  geographical  miles. 

SUK. 

7Hameter  of  the  ftm.^A  large  number  of  heliometer  measnrea  of  the 
diameters  of  the  sun  and  Venus  made  by  the  German  transit  of  Venus 
]>arties  in  1874  and  1882,  incidental  to  the  more  important  determina- 
tion of  the  solar  parallax,  have  been  discusswl  by  Dr.  Auwers,  who 
liiuls  for  the  mean  result  (»f  the  sun's  dianiet^T  (thirty -one  ob.<^^^ve^s; 
1.91i)".3,  wliich  differs  considerably  from  tiiat  a4U>pted  in  the  various 
epheuH  i  ides;  the  Berlin  Jahrbneh,  for  instance,  uses  J,022".4,  the  Con- 
naissanee  des  Tenips  and  British  Nautical  Almauacl,  923".0,  and  the 
Aniei  iean  l'^l)lu'meris  l,!)L»t".(>.  Dr.  ,\uwers  remarks  that  if  the  value 
lie  tiiids  is  atVeeted  by  irradiation  it  <-an  only  ]>e  too  hiv^xv,  while 
the  a<lo])ted  diamet«'rs  are  hn\i;rr  still,  lie  announces  that  a  chanj^e 
will  be  made  in  the  valu«'  use«l  by  the  iierliu  .lahrbm  h  iu  the  volume 
fur  I.S95. 

Tvmpctnturr  of  thr  smt. — The  nunuMOus  attempts  that  have  been 
nuide  to  determine  the  tempei  at  arc  of  the  sun  have  h'd  to  the  most 
di>roi(lanf  results,  the  li-ures  vaiyin-  iVoni  l.MHr  to  ."i,0<KMMKP.  Tlie 
methoil  employed,  however,  has  always  bc<*ii  the  same  ^that  of  INmiU* 
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let),  and  the  exiHjriiiiciital  (letiMininatioiis  havi*  beeii  siirticiciitly  coii- 
cordaut  in  theinselves,  the  <livoi^eiicie.s  ai  isiiij:  from  the  ditVeicnt  laws 
adopted  Ut  eoiiiieet  the  radiation  of  iueaudeseent  bodies  with  their  teiii- 
IH'rature.  Newton's  hiw,  whirli  hohls  only  for  an  interval  of  a  few 
dej;rees,  ^ives  f<»r  the  temperature  of  th<'  sun  millions  <»f  dejrree.s. 
DiiUuijLf's,  which  is  only  e.\a<  t  ovei-  a  ran^e  (»f  l.~)0^  iit  most,  fjives 
l,r»<MP.  liosetti's  law,  estalilisiu'd  by  experiments  made  between  O^and 
.'ilKP.  jiives  lO.(MM)  .  .V  more  recent  series  of  experiments  has  been 
made  i)y  M,  11.  Le  ( "hatcliei-,  ;ind  is  ]»ublished  in  the  (UmipUs  lieudusiov 
March  28,  1892,  in  wiiit  ii  (In-  temperarures  employed  cover  a  ran^e  of 
l.KMP  (7(MP  to  1,8<M)-),  The  -'ettective''  temperature  tlnit  he  tinds  for 
the  sun  is  7,G0(P.  wiii<  li  he  ihiidvs  may  be  subjeet  to  an  uneertainty,  on 
account  of  errors  which  may  effect  the  law  of  radiation,  not  /greater 
than  l.(K)0^,  the  " effective "  temperature  beinjr  that  temperature  which 
a  l)ody  of  ennssive  i)Ower  etjual  to  unity  must  have  in  order  to  send  ns 
radiations  of  the  same  ijitensity  as  the  sun.  The  tietnal  temperature 
of  the  photosphere  is  hijL^lier.  lor  a  ])art  of  its  radiations  are  absorbed 
by  the  less  hij;hly  heated  sohtr  atin(»spliore.  and  i)erhaps  also  (althonjrh 
this  seems  hardly  probable)  because  the  emissive  power  of  tiiesuu  may 
be  less  tlian  unity. 

Solar  art irii If  in  IXU'J. — The  develo])nient  of  the  s(>hir  activity  durinjf 
1892  was  no  less  niarked  with  regard  to  prominences  than  with  regard 
to  sun  spots.  On  April  <»  Trouvelot  reported  an  arched  prominence 
ext^'iidin;;-  sonic  1M),(MM)  mik^s  alonj;  tlic  limb  of  tlie  sun  and  attaining  a 
height  of  over  ."»7,.")(K>  niih"s.  Two  days  later  an  enormous  i)rotuberance 
rose  to  a  height  of  71.!>7<>  miles,  extending  in  a  little  over  half  an  ln)ur 
to  10.~),55O.  and  a  week  la ti^r  another  extending  over  2.">5,(KK>  miles  along 
the  circuniference. 

Tlic  (jreat  huh  spot  (/rinijt  of  Is'jj, —  it  a{>pears  that  tiie  original  formur 
tion  of  the  group  took  i)lace  on  the  farther  side  of  the  sun,  and  it  first 
<*ame  under  observation  on  November  15,  1S91,  when  it  was  seen  as  a 
spot  of  considerable  size  close  to  tiie  east  limb.  On  November  HJ 
the  group  consisted  of  tliree  sjtots,  and  l)y  November  18  it  had  assumed 
the  api)earance  so  typical  of  tlieinore  important  disturbances,  of  a  long 
procession  of  spots  of  various  sizes,  the  spot  in  the  van  and  that  in 
the  rear  being  the  largest.  Dniing  ilic  I>eeem))er  a]>pearance  (Ue- 
cenil)er  12-21)  it  was  througliout  (»ne  well-iietined  circular  spot. 

One  spot,  rouglily  cin-ular  in  sha])e,  alone  appeared  on  January  7. 
It  is  not  ([uite  clear  whether  it  represented  I  In-  |»rineipal  group  of  tiie 
Novend>er  appearance  or  tlie  httk' grouj)  which  tbrmed  in  advance  of 
it  an<l  wliich  b^M-ame  prominent  during  I )«'cenil)er.  It  seemed  to  oc- 
cupy a  i>osirion  nearly  midway  between  the  two,  though  the  two  are 
practically  to  be  regar(b'd  as  one  disturbance. 

l»elore  its  appearance  at  tlu'  east  limb  on  March  4  a  great  change 
had  taken  place.   The  group,  which  on  Februaiy  13  had  i'overed  more 
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than  3.(XM)  inillioiitlis  ot  tin*  sun's  visible  hi'uiispliere,  «lid  not  covit 
ontvlitteentli  of  that  area  on  March  5.  th(»n;fh  it  revived  sonnnvliat  ho- 
fort*  it  was  hist  seen  at  the  west  Hnib  on  March  17,  but  did  not  survive 
to  make  a  sixth  appearance  at  the  east  lind)  on  Marcii  M  or  April  I. 

Accordin<i-  to  ,Mr.  Maunch'r  tlw  g^reat  spot,  tlie  lar«;est  on  re<-ord  at 
(iret'uwich,  was  tH.',(M>0  miles  lon;^  an<l  ()'J.(MU>  nules  broad,  while  the 
entire  j^roni)  of  wiiiidi  it  foi  lued  ilie  principal  jiart  was  IG'J.tKM)  niih's 
long  and  7r),tHX>  broad.  The  area  of  the  sjxa  on  I'^d>ruary  1S(»l\ 
was  L\fl4(>  million  squar**  miles,  and  the  whole  ^ronp  3,r>.'i(>  miliii>ii 
sijuare  miles.  This  is  about  ei^jhtccn  times  the  area  of  the  earth,  and 
seventy  globes  as  large  as  ours  <'ould  have  lain  side  by  side  in  the  iiii 
meiise  hollow,  Mr.  Maunder  thinks  that  the  etfect  ujion  the  weatlier 
of  a  spot  even  of  su<'h  enoi  inoiis  si/e  must  be  very  slight,  if  apprecia- 
ble. The  ujagnetic  needle,  however,  undergoes  violent  disturbance  upon 
their  appearance. 

In  an  article  in  Knowledge  for  April  and  May.  IS<)l',  Mr.  Maunder 
brings  forward  some  im^iortant  evidence  in  regard  to  tlu'  conncetnni 
between  sun  spots  and  magnetic  storms.  The  article  concludes  as  fol- 
lows ; 

In  a  ])eriod  of  nearly  nineteen  years,  therefnire.  we  have  three  mag 
m  tic  storms  which  staml  out  preiMuinently  above  all  others  during 
that  interval.  In  that  same  period  we  have  three  great  sun  spot  dis- 
plays— ftouDttiifC  the  two  groups  of  A])ril,  1882,  together — ^which  stand 
out  with  ef|ual  distinctiiess  f^ir  above  all  other  similar  displays^  And 
we  find  that  the  three  magneti<'  storms  were simultaaeoiis  witli  the 
greatest  develoj)nHMit  of  the  spots.  Is  there  any  escape  from  the  con 
cdusion  that  the  two  have  a  r<*al  and  binding  connection  ?  It  may  he 
direct,  it  may  be  indirect  and  secondary  only,  but  it  must  be  real  and 
efi'ective. 

Consider  tliat  the  period  question  is  practically  some  six  thousand 
eight  hundre<l  days.  A  magnetic  storm  does  not  last  many  hours;  a 
sun  spot  soon  declines  from  its  greatest  developnn*nt,  or  soon  passes 
away  from  the  center  of  the  appaient  disk.  Suppose  we  take  an  out 
side  limit,  and  giv»*  a  period  of  two  days  to  a  giant  spot  to  exercise  its 
influence  or  a  nnignetic  storm  to  expend  its  violence ;  what  are  the  prob- 
abilities against  3  out  of  3,400  of  such  periods  of  the  one  phenomenon 
agreeing  with  3  out  of  3,4()0  of  the  other,  if  they  are  not  related  f  If 
.S,4n(»  numbers  were  i)Iaced  in  one  hn\  and  3,4(M>  more  in  a  second,  and 
one  from  each  box  were  drawn  at  a  tinie.  what  is  tlie  chance  that  the 
three  highest  numbers  would  be  drawn  from  the  one  box  snuultaue* 
ously  with  the  three  highest  from  the  other,  each  to  eaeb,  if  the  matter 
had  not  been  prearrangeil  f  Indeed,  we  might  legitimately  call  the 
coincidence  of  April,  1882,  a  double  one,  and  ask  the  odds  i^[ainst  the 
four  highest  luimbers  from  eacli  box  b(»ing  so  drawn. 

lietween  sun  sp(»ts  and  stoinis  of  the  setuunl  magnitude  it  is  more 
ditlicnlt  to  make  a  satisfactory  comparison,  because  it  is  not  so  easy  to 
frame  a  satisfactory  deflnitioti  as  to  what  constittttes  a  secondary  dis- 
turbance. Nevertheless,  the  following  brief  table  of  large  sun  spots 
seen  since  the  beginning  of  1881,  whic'h  were  coincident  with  consider- 
able distui  bam  es,  m;..\  prove  of  interest.  The  siiotted  area  is  given  in 
millions  of  si^uare  miles: 
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S|Hitt4^I  arm. 


1>mU<. 


Kntirr 
•110. 


gnMip. 


1881— J  umanr  SI   1,286 

ScpiemWr  13   2.0iW 

18R3-Ortolier  2   2.480 

OetAlMrS   2.085  I 

1883- April  3  :  l.raS 

Apritlfl   2.  ITM 

Juneau  '  :«,«50 

.hilv  n   I  J, 887 

.InlV  ■-'<•  I  1.425 

S.  |ii<  iiili«  r  IT    2,017 

(>.  t..lM  1  16                     I  4.73«> 

0«lulMr2ii  I  l.OSO 


917 
I.2M 
1.1W 
007 
(170 
2,210 
1.009 
1,2(M 
1.26;» 
I.  73  I 
I.36U 


ItlKi — Nuvember  1... 

2(ov«iubfTl8.. 
I»)4— llarch2  

April  24  

April  30  

1M8S-^Iiinu«r\  23  . . . 

FohrunVy  r»  . . . 
Ffbniai  v  \'l  . 

M  a  V   

•lime  24*  

Julv  \H  

NnveiiilMT  22* 


.spi»tt««l  arra. 
Kntlrt*  Ijirfiest 


2.100 

784 

3.882 

1,808 

l.UO 

808 

3.848 

1.518 

1»748 

887 

t,«87 

883 

1.345  ' 

571 

i,se» 

480 

1,923 

647 

2,  :<4« 

1.6X1 

1.  ,s;!" 

l.:i7l 

Some  of  the  al)ovr,  tlio.se  luaikcd  with  :ni  asterisk,  may  fairly  be 
taken  as  cuniirming,  though  with  less  detiuiteness,  the  ruucluhion 
drawn  from  the  4*orrefipoiidenee8  betiweeii  the  gpreate»t  mpotR  and  the 
greateRt  Htorms.  But  with  the  others  it  19  not  80.  Spots  as  impor- 
tant have  been  seen  upon  the  sun,  and  the  ma^jnet.s  have  scarcely  flut- 
tered, and  storms  as  disfinet  have  oe<"urred  when  there  have  been  only 
few  .spots,  and  tlio.se  Imt  small.  u]Hin  the  visible  disk  of  the  sun.  The 
table  i.s  importaut,  therefore,  not  a.s  adding  to  the  weight  of  the  evi- 
dence in  favor  of  the  eonnt^ction  between  sun  spots  and  magnetic  dis- 
turbances, but  as  cmphaHizin;;  a  iK>int  which  must  not  be  forgotten. 
Though  the  diurnal  and  annual  changes  of  terrestrial  magnetism  con- 
clusively juove  the  solar  in  flueiue  upon  it,  though  tlie  conclusion  be 
tween  the  general  sun  spot  <  y<'le  and  tlie  general  magneti<-  cyle  is 
clearly  established,  though  even  in  minor  irregularities  the  two  curves 
closely  eorrespond,  and  though  unusually  large  sun  s[)ots  are  answered 
by  unusually  violent  magnetic  storms,  we  can  not,  as  yet,  i)i  oceed  fur- 
tli«'r  and  express  the  magnitude  or  character  of  the  mnjriit  tic  <listni'b- 
ances  in  terms  of  the  spotted  area  of  the  sun  or  of  its  pi  iiu  ipal  ^ii  oiips 
at  the  time  ai  ob.ser\ alion.  I'lu'  conclusion  ti>  my  own  mind  seems  to 
be  that  though  sun  Hpot.H  are  the  particular  solar  pheuonieiion  most 
easily  ob8er\'ed,  we  must  not  iiifier,  therefore,  thnt  their  number  and 
extent  afY'ord  the  truest  indication  of  the  changes  in  the  solar  activity 
which  proiluce  the  perturbations  we  remark  in  our  magnetic  needles. 

Solar  fn'omi unices. —  Kspccial  attention  has  been  jiiven  to  the  plio- 
tograj»hy  of  solar  proininenees  by  Prof.  (I.  1-^.  Hale  of  the  Keiiwoo<l 
observatory,  Chicago,  and  \\y  M.  Deslandres  of  the  Paris  observatory. 
Prol.  Hale  sng^este<l  two  plans  lor  the  inirpi>se:  the  tirst  was  to  allow 
the  image  of  the  sun  to  drift  across  the  radial  slit  of  a  powerful  spe<-- 
tro.scope.  the  driving  chx-k  of  the  teleseope  being  slowed  to  produce  the 
drift.  If  then  there  were  a  proniim^nce  on  the  sun's  limb  the  length  ot 
any  bright  line  at  the  focus  of  the  spectro.s<  ope  w<»uld  define  the  height 
of  the  proniineiKU',  and  as  the  sun  drifted  ai  ross  the  slit  this  line  would 
contiiinally  change  in  length.  If  now  the  line  in  use  w  tc  made  to  pass 
thrnu";li  a  slit  Ju  t  within  the  focus  of  the  oi)seiNiii.u  teles<'ope  of  the 
spectroscope  cab  d  tlu'  '^se^•ond  slit,"'  so  as  to  be  in  tbcus  on  a  ])late 
bey«)nd  the  slit,  all  that  is  re(piire<l  to  jjliotoj^-ra])!!  tin'  prominence  is  to 
move  the  i>late  slowly  at  liuiit  aiinle  to  the  second  slit.  Tresli  portions 
of  the  plate  are  thus  exposed  to  corre.s]K)nding  portions  of  the  proiui- 
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iKMirr,  iiiul  tin-  |n  oiniiiriict'  imnj;*'  is  built  up  iVoin  ;i  surcfssioii  ol  bnjjiht 
line  imap's  ol  tin-  slit,  hi  tlu'  simmhmI  iik'IIkmI  ]>i<»jn>sr<l,  tlic  riock  of 
tlu'  (»(|ii;iroriMl  i->  >«>  juliiish'd  that  tiic  ima^r  of  thr  sun  i>  kept  in  a  lixwl 
jxtsition.  I'lie  platt*  ou  tin*  ciul  of  tin*  <-olIiinat(tr  wiiicli  (';nTi<'s  tla*  slit, 
is  then  slowly  ihovimI  arross  tho  sun's  linti)  at  the  ])oint  where  the 
]>n>nHntMice  is  pr<'sent.  and  a  srcotnl  slit  moving  at  the  same  spei^l 
before  a  stationary  i>late  exebules  tlie  lijilit  from  the  spectrum  on  eithw 
side  of  tile  line  in  use,  and  l  efluces  fo;jij:in;;"  to  a  niininiuni. 

In  A])ril.  ISOl,  "Mr.  Hale  secured  the  tirst  ]»hoto<rra]di  of  the  s|K*etnun 
(d"  a  i>roiniuenee  obtained  witlmut  an  «'cli])se.  This  showed  two  very 
stron};,  l)ri{rht  lines  nearly  at  the  eeiders  of  the  dark  solar  bands  H  iiinl 
K.  The  same  lines  were  j)hoto;(ra]died  on  subse<pMit  occasions,  bur  it 
was  not  until  dune  L'.'i.  that  any  new  lines  were  diseovei'ed.  On  this 
oeeasion  four  lines  were  obtained  in  tli4'  ulti  a  violet — a  number  siiur 
increased  to  six.  Of  these  six,  5  lines  ])elon<;,  unmistakably,  to  the  se 
ries  of  hydroficn  lines  di.scovered  by  Dr.  llugjiins,  in  tlie  ultra-vioh't  oi' 
the  spectra  of  Sirian  stars.  Tlie  sixth  line  forms  a  elo.se  double  with 
one  of  theHe  bydro^en  lines  (nr)  hut  it<8  origin  lias  not  yet  been  accoauted 
tor. 

Mr.  Hale's  conclusion  that  H  and  K  are  not  due  to  liy«lrof;en,  is  abund 
autly  confirmed  by  Prof.  Youn^  and  also  by  M.  1  )e.slandres,  »incethe 
measures  have  shown  beyonil  a  doubt  that  the  ''companion  line  to  H." 
and  not  H  itself,  is  the  one  really  due  to  liydro^^en.  Mr.  Halean<l  M. 
Denlandres  ascribe  these  two  giant  bands  of  the  solar  spectrum  to 
calcium. 

Mr.  Hale  has  also  met  with  considerable  success  in  plioto^jraphin? 
the  forms  of  solar  prominences,  some  of  the  photographs  showing'  a 
satisfactory  amount  of  detail.  Jn  one  instance  a  prominence  photo 
gi'aphed  at  Kenwood  was  being  sketched  b>  Herr  F<'*nyi  at  Kalocsa 
at  the  same  moment  of  time,  and  drawing:  and  idioto^^ra])U  are  in  close 
accord.  A  sufffrestion  by  M.  Deslaudres  that  it  might  bepossihle  to 
photogi-aph  the  entire  ehromosi>here  at  a  single  exposure  lias  been 
carried  into  ertect  by  Mr.  Hale,  by  means  of  a  "spectroheliograpli." 
in  which  the  slit  of  the  s]>ectroscope  is  made  to  trayel  across  the  image 
of  the  sun,  and  a  pi-ecisely  similar  motion,  but  in  an  opiwsite  direc- 
tion, is  given  to  a  sc<'ond  slit  nearly  in  the  focus  of  the  view  telescope, 
and  so  aiTanj»:ed  that  the  K  line  of  the  spectrum  of  the  fourth  order 
falls  upon  it.  Since  the  K  line  is  always  bright  in  the  spectrum  of  the 
chromosphere  and  prominences,  it  is  easy,  by  shutting  oft'  the  iniat'c  ot 
the  sun  by  means  of  a  diaphragm,  to  build  up  a  complete  picture  of 
the  entiri'  ehromosi>lierc  and  prominences,  and  so  to  produce  wli:»t 
may  be  desci  ibed  as  an  ''artiticial  total  solar  eclipse.^'  The  discovery 
which  Mr.  Hale  has  made  that  the  H  and  K  lines  are  always  reversed 
in  the  facula*  has  enabled  him  to  extend  the  applic  ation  of  this  prin- 
ciple. If  the  diaphragm  covering  the  imajre  of  the  suu  be  discarded 
a  photograph  will  l)e  obtained,  not  merely  of  the  chromosphere  an«l 
prominences,  but  of  the  disc  of  the  sun  itself,  showing  the  spots  and 
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the  I'jK'uhi'.  IIm'  lattrr  Ix-iiij;  «U'|>irh'd.  iiol  iiu-rrly  wlu'ii  iM*ar  tin-  liiiil) 
(iC  tlif  sun,  1ml  wlu'U'Vcr  tlicy  orcnr,  <'\ in  llir  very  <M'nt«'i-  of  the 
disc.  In  this  manner  it  has  been  «lis«  o\ eied  tlnit  I'aeuhe,  invisihh'  to 
the  eye  tre<[iiently  tloat  al»ove  tlie  spots,  and  oiu'  series  of  ]>|joto<4:ra|»hs 
in  partii'ular.  show  liow,  on  July  ir>,  a  luminous  outburst  tbrme<l. 
8]>re:id.  <'on)plete1y  hid  a  larjife  i^roup  of  MixitK,  ami  )>a8.s«'cl  away,  all  in 
a  few  niinut«*s  of  time. 

The  (louhlr  reversal  of  tlir  11  and  K  lines  from  taeniae,  a  ]>henomenon 
shown  upon  |)hoto<rra]>hs  taken  at  Kenwood.  Paris,  and  Stonylinrst,  is 
a  discovj^ry  of  sperial  interest  as  bearing;  uiM)n  the  int^'rpretation  of  the 
enigmatical  spectrum  of  Nora  Auriifw,  an<l  I*rof.  Hale  has  supplemented 
this  discovery  by  obtaining:  a  similar  result  with  an  inte^irating:  spec- 
troscope, the  aun  bein^  treated  as  a  star  would  be,  its  light  as  a  whole, 
and  not  only  from  8pecial  regions  of  the  disc,  being  snbjtM^ted  to  exam- 
ination. 

M.  Deslandre-s  has  been  making  further  exiwrlnients  u]»on  jdioto- 
grapbing  the  corona  without  an  eclipsr.  The  principh'  upon  winch  he 
proceeds  is  to  obtain  j)botographs  of  the  sun  from  light  of  limited 
refrangil>ility,  not  by  using  colored  media  or  stained  jdates,  but  by 
means  of  two  ]>risms,  the  second  of  which  is  arranged  so  as  to  recoiu- 
pose  the  light  dispersed  by  the  first.  Hut  only  <*ert}nn  rays  from  the 
first  prism  are  allowed  to  tall  on  the  second;  the  resulting  image  of  the 
Kun  is,  therefore,  confined  to  those  rays  which  can  be  selected  at  pleas- 
ure. M.  Deslaiwlres'  purpose  is,  therefore,  to  tind  out  for  what  rays 
the  corona  lias  the  greatest  brightness  as  compared  with  that  of  the 
sun,  and  to  photograph  the  sun  and  its  siuTonudings  by  their  aid  alone. 
{Hee  Month.  Not.,  52:292;  53:277.) 

ECLirSE.S. 

Eclipse  of  the  moouy  188S,  January  28. — In  number  23  of  the  Publioa* 
tlons  of  the  Astronomical  Society  of  the  Pacific  is  an  unusually  satis- 
factory drawing  by  Prof.  Weinek,  showing  the  delicate  shades  of  color 
exiiibited  by  the  eclipsed  moon. 

Eclipge  of  the  1869^  January  i. — ^Prof.  Pritchett's  report  of  the 
Washington  University  party,  which  was  stationed  at  Norm;ui,  Oal.,  is 
illustrated  by  an  excellent  artot^pe,  a  composit^e  reproduced  by  hand 
from  four  negatives.  The  evidence  given  by  these  photographs  upon 
the  structure  of  the  corona  is  thus  summarized  <<The  marked  structural 
features  of  the  corona  are  (a)  the  so-called  fllamentS|  and  (d)  the  stream- 
ers extending  approximately  in  the  direction  of  the  ecliptic.  The  fila- 
ments extend  over  a  region  of  20  degrees  or  more  on  each  side  of  the 
Iioles.  They  are  straight  lines  of  light  arranged  somewhat  like  the 
spines  of  a  fan,  and  are  not  radial.  The  dark  spaces  between  them  are 
not  entirely  free  of  coronal  matter,  but  can  be  trmted  in  some  cases  to 
within  a  short  distance  of  the  sun's  limb.  The  broad  and  strongly 
marked  equatorial  belt  stretches  directly  ac*ros8  this  mass  of  filaments, 
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apparently  rutting  oft*  the  ftlaineutK  at  the  Ki>mewh»t  U'regahir  line  of 
Hejmration.  The  impressiou  conveyed  to  the  eye  is  that  the  eciuatorial 
stream  of  denser  coronal  matter  extends  across  and  fbrongh  tlie  flla- 
mentS)  simply  obscuring  them  by  its  greater  brightneM«  There  is  noth- 
ing in  the  photographA  to  prove  that  the  filaments  do  not  exist  all  round 
the  sun. 

EeUp^&t  of  1691  and  1892, — ^In  the  year  1^1  there  were  two  ecHpties 
of  the  sun,  an  annnlar  eclipse  on  June  6,  and  a  partial  eclipse  on  No- 
vember 30-1>ecember  1 ;  and  two  etrlipses  of  the  moon,  May  2.*)  aud 
Koveml>er  15,  both  total. 

In  1892  there  were  also  four  eclipses,  two  of  the  siui  and  two  of  the 
moon :  a  total  eclipse  of  the  sun  April  26,  and  a  partial  eclipse  of  the 
sun  October  2<> ;  a  partial  eclipse  of  the  moon  May  11  and  a  total  eclipse 
November  4. 

Eelipfte  of  the  moan,  189  J,  May  — A  total  eclipse,  visible  throughout 
the  western  part  of  the  Pacific  Ocean,  Australia,  Asia,  Afi'ica,  and 
Europe.  No  observations  of  special  importance. 

Eclipse  nf  the  9un^  1891y  June  6, — ^Visible  as  an  annular  eclipse  only 
in  the  northern  part  of  Siberia  and  the  Arctic  Ocean.  A  few  observ- 
ations of  contacts  were  secured  in  the  western  part  of  the  United 
States. 

Bdipse  of  the  moon^  1891 ,  yovember  IS.— The  total  eclipse  of  the  moos 
on  November  15,  1891,  was  visible  generally  throughout  North  and 
South  America,  Europe,  Asia,  and  AfHca.  The  whole  of  the  edipse 
was  visible  in  the  eastern  and  central  parts  of  the  United  States  while 
in  the  western  part  the  moon  rose  eclipsed.  Dr.  Ddllen  select^nl  fboin 
photognipliit*  plates  made  at  P(»tsdam  some  138  stars  to  be  occulted  at 
established  observatories,  but  the  weather  seems  to  have  been  gener- 
ally unfavoral)Ie.    A  few  (contact  observations  were  seenred. 

Eclipse  o/  the  xj/m,  7N.V7,  yorember  HO. — Apartial  eclipse,  visible  only 
ill  the  AiitJiretii*  (leeaii. 

hkiipse  of  the  sun,  /s.v;?,  April  i^6*. — Total  eclipse,  visible  only  in  the 
Soutlieni  Pacific:  no  observations  of  ini]>oitance  iei>orted. 

Krlipse  of  the  moou,  Js'JL*,  May  11. — Tlic  ])licnoinenon  of  the  partial 
eclipse  (»!"  tlic  iiiooii  (Hi  Ma\-  11,  ISIL'.  was  sliulied  at  Greenwich  and 
<*Ise\\  licrc,  and  tin*  ojciiiiation  of  a  consi<lerable  number  of  small  stars 
was  observed. 

I'Ulipse  (f  the  sun,  1'<9'J,  Ovtoher  — Partial  »'clii)s«s  visible  in  North 
Ainrrica;  a  few  observations  of  contacts  reportiMl. 

Eelipse  (tf  the  moon.  7W;.^  Noreniher  1. — Total  eclipse  visible  j,'euer- 
ali^  in  Europe  and  America.    No  observations  of  special  iui])ortauce. 

SOLAR  PABALLAX  AND  THE  TRANSITS  OF  TENITS. 

The  fruited  States  transit  of  Venus  ohserrations. — In  a  report  dated 
8ept«*ml>er  21, 1891,  the  Superintendent  of  t lie  United  States  Nnval 
Observatory  Mt»tes  that  no  provision  has  yet  t>een  made  for  publisbiug 
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ill  detaU  tbe  work  of  the  AiiiiM-icaii  parties  upon  the  transit  of  Venati 
ill  1882 — a  fact  greatly  to  be  refjretted.  Tlie  publication  of  the  work 
ui>on  the  1874  transit  is  only  partly  »-ompletLMl  and  considerable  work 
still  remains  to  be  done  upon  the  rciluctious  for  1882,  though  results 
for  the  solar  parallax  and  certain  elements  of  the  orbit  of  Venus,  which 
are  practically  final,  have  been  imblished.  Some  oecultations  of  stars 
by  the  nuMHi,  telegrapic  determinations  of  difterences  of  longitude,  tidal 
observations,  and  iionduhim  experiments  still  remain  to  be  re<luced, 
for  which,  however,  do  funds  seem  to  be  available. 

• 

Dr.  Auwers'  reniilt*  for  the  Germau  beliometer  measui'es  of  tbe 
transit  of  Venus  in  1874  is  a  solar  parallax  of  $".877  it  0".043,  tbere 
being  in  all  «308  measnres  at  four  different  Htations;  in  1882  fonr  sta- 
tions were  occupied  and  446  measures  were  obtained,  tbe  resulting  )>ar- 
allaz  being  8".879  =k  0".037. 

Dr.  BattermanOf  of  tbe  Berlin  Observatory,  bas  deduced  a  value  of 
the  solar  parallaz  from  260  oecultations  of  stars  between  April,  1884, 
and  October,  1885,  having  by  carefiil  observation  been  able  to  utilize 
the  oecultations  of  a  considerable  number  of  faint  stars  near  new  moon. 
The  resnltin^r  solar  parallax  is  8".794±  0".016. 

Tbe  det4>rmination  of  tbe  solar  parallax  by  means  of  meridian  ob- 
servations of  Mars  at  op])osition  wa»attempted  in  1802,  and  again  in 
in  1877,  but  the  results  obtained  were  generally  considered  by  astron- 
omers as  too  large,  tbere  being  indications  of  a  systematic  error  in  the 
observations  of  Mars,  or  of  tbe  comparison  stars,  or  of  both.  A  slight 
modification  of  the  previous  methods  of  observation  was  suggested  by 
Prof.  Eastman,  and  a  circular  was  issued  by  the  U.  8.  Naval  Observa- 
tory requesting  tbe  coc)|)eratioii  of  other  observatories  in  the  observa- 
tion of  Mars  during  the  opposition  in  the  summer  of  18!I2. 

Mebcuby  :  Diameter  of  Merenry, — ^A  new  determination  of  the  diam- 
eter of  Mercury  has  been  made  by  Mr.  Ambronii  frmw  beliometer  obser- 
vations at  Oottiugen,  the  mean  result  being  0".580,  comparing  fovor- 
ably  with  the  generally  adopted  value. 

Trmtii  of  Mercury^  May .%  1891, — A  transit  of  Mercury  over  the  sun's 
disk  took  place  on  May  9, 1891,  the  first  since  November  7, 1881.  The 
observation  of  these  transits  no  lon^^er  ])assesses  special  imjmrtanee,  as 
the  determination  of  the  solar  parallax,  for  which  they  are  theoretically 
valuable,  can  now  be  made  more  accurately  by  other  means.  Ob- 
servations of  the  contacts  between  the  disks  of  tbe  sun  and  planet  are 
useful  in  determinations  of  the  planefs  orbit  and  the  physical  phe 
uomena  are  sometimes  of  intert^st.  The  transit  on  May  ii,  1801,  was  only 
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l»;ii  ti;illv  \  isihlr  in  I  ln'  I  iiiti'd  St;it«'s,    ( »ii  I  lir  r;«<  ifi<-  cna^t  I  !n'  sun  was 
two  or  tlnrc  bonis  hi^li  ;it  tlic  tinn-ol"  llir  lirsi  and  srcoml  «  oiit acts;  it 
had  srt  in  most  plart's  on  tin*  Atlantir  coasi  luMnrc  tlu'  tirst  contacf. 
and  in  \Vasliin;^ton  was  only  ten  minutes  liiuli.    Ifcports  iVom  twiMily 
tivc  obsci  vors  in  tlic  (  nitcd  States  liavc  been  forwardod  to  tlic  Naval 
Observatory  for  rcMlnction.    Tlic  whole  transit  was  visibli-  in  (Miina, 
Japan,  eastern  Sibn  ia,  and  t lie  .Malaysian  Islands,  w  hile  in  I-'ni^dniid 
e<i'i  ess  took  phu'e  soon  after  snnrise.    No  pljenoinena  of  speeial  iuiiMtr 
tauee  se<'ni  to  have  been  noted,    in  KiiToi)e  several  observers  saw  the 
^•blaek  <lrop"  or  lij:anient.    At  the  Lick  ( )bservatory  a  careful  series dI  | 
observations  was  made,  both  \  isnal  and  ]»hotoffra])hie.  and  the  phniet  ' 
was  looked  lor,  but  without  suc^cess,  betbre  it  entered  upon  tlie  siui'8 
disk. 

For  more  than  an  hour  aftei  ingress  the  ])lanet  was  alsoearefnlly  ex 
amine<l,  with  th6  30  iuch  Liek  telescope,  by  Profs.  Hidden  and  Keekr. 
It  **  was  perfectly  round,  and  in  the  best  moments  sharply  ternunated 
-  •  -  .  Not  the  sli<j;htest  trace  of  a  siUellite  was  seen:  and  both 
observers  were  confident  that  no  such  body  could  then  be  on  the  sunV  ; 
face  and  escape  detection  unless  it  were  exceedinjL'ly  minute.^ 

Venus. — The  conclusion  reached  by  Schiaparelli  that  Venus  rotates 
verj^  slowly  npou  its  axis,  in  fa<'t  in  about  the  same  time  that  it  rotates 
about  the  sun,  has  been  ehallcnjitMl  by  several  observers,  MM.  Nicsten 
and  Stuyvaert,  of  the  Brussels  Observatoiy,  have  fjiven  the  matter 
careful  study,  and  M.  Trouvelot  lias  ])nblishe<l  a  series  of  observatioiw 
and  sketches  irom  1876  to  1891,  from  whieh  ho  concludes  that  the  rota- 
tion does  not  differ  jfreatly  from  twenty-four  hours. 

An  exhaustive  discussion  of  recent  publications  e(>neerniii«r  the 
physical  appearance  of  Venus  is  printed  by  Dr.  VVislicenus  in  the 
Vi€rteljahr98chriftf  v.  27,  pp.  271-302.  It  is  <|uite  evident  that  further 
accmate  observations  are  necessary. 

The  value  of  the  diameter  of  Venns,  deduced  by  Dr.  Anwers  from  the 
heliometer  measures  by  the  Oerroan  Transit  of  Venus  parties,  in  1874 
aind  1882,  is  16".80. 

The  Earth:  Variation  of  terrestrial  to^fucie.— One  of  the  most  im- 
portant subjects  that  has  been  under  discussion  during  the  past  two 
years — ^important  to  astronomy  and  geodesy  aUke— is  the  variatioD  of 
terrestrial  latitudes,  the  strong  suspicion  of  which  has  been  couftrmed 
by  recent  very  accurate  observations,  and  when  once  admitted  i» 
abundantly  fortified  by  the  discussion  of  older  observations. 

There  seems  to  be  now  distinct  evidence  of  a  rotation  of  the  geo- 
graphical round  the  astronomical  ]K>le  in  427  days.  The  problem  has  of 
course  attracted  tlie  attention  of  the  ablest  astronomers  and  mathema- 
ticians, but  the  credit  for  the  ablest  discussion  and  the  most  satisfactory 
solution  is  niidoubtedly  due  to  Mr.  8.  G.  Chandler.  The  following  sum- 
mary of  his  work  is  taken  from  a  reWew  in  the  Monthly  Xotiees  (V.  53, 
No.  4). 
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Mr.  ( 'liaiiflN'i's  ohsci  vati()ii>  with  lln'  ;ilimi«  ;iiitar,  in  isst  iss.",. 
first  siinj^cstrd  l<i  him.  lint  only  tiM' possihilit.N  of  :i  \  ai  i:itioii  i ii  lat  it  imIc. 
Imt  the  l;i\v  <»f  the  \  ai  iatioii,  'I'wclvt'  iiioiitlis"  nbsei  vations  wpir  of 
course  not  sntlicK'nt  to  <'stal)Iisli  a  ))('rio<li«*ity  of  fonrt<'(>ii  months, 
tliou^ili  they  Jiii^rlit  su;i<::('st  it;  conlirmatioii  was.  howovcr.  furnislMMl  by 
Dr.  KiistiHM,  \v1h».  in  his  d<^terniination  of  tin*  abrnation  from  ;i  srries 
of  o])s('rvations  (•oin('i<l(*nt  in  tinn-  with  those  of  the  almucanlnr.  came 
iil)On  siniihir  anoimilios.  Further  evidence  be;iriii;i on  tlie  (niestion  was 
forthconiin;:  in  tlie  jiarallel  deterfninations  al  r>erlin.  l^ra.nne,  l'ots(iam, 
and  IMdkowa,  which  showed  chanties  in  aiiiiareiit  hititiid<*.  not  only 
stiikin<rly  synipath<*tic  anioiii:  tlicmselves,  tjtit  of  tlic  s;nne  ranjr<'  :m(l 
periodicity  as  those  iH>ti<'«'d  in  is.s.");  and  M  r.  < 'liaudh'r was  h*(l  to 
nuikc  tin  ther  invcstijiations  on  tlie  snhject,  wliieii  seem  to  establish  the 
iiatnic  of  the  law  of  these  eliaiiges,  aiul  jwoceedcd  (1891,  November)  to 
present  lliem  in  due  order."  , 

The  <'onse(pient  serie.><  ol  papers  in  the  Asfromnnicdl  Jonnuil  can 
lianlly  fail  to  take  its  phn-e  as  one  of  the  astronomical  classics.  The 
followitif^  summary  is  iMa»b'  piirposi-ly  v<'i  v  brief  because  the  series  is 
not  yet  comjdete,  and  no  doul>r  much  still  remains  to  be  said  (Ui  such 
an  important  subject.  Hut  it  will  be  seen  that  during  the  year  1892 
(ineludin;:  pcrlmps  tlie  end  of  lS!H)a  mout  important  advance  has 
lieen  made  in  timdaiiieiital  astronomy. 

The  first  pajn-r  (rejianlin;;  that  already  mentioned  as  preliminary) 
deals  with  the  observati(Uis  with  the  Pnlkowa  v<'rtical  circle  (18(>5- 
isyro,  "  wiiich  have  been  provocativ(;  of  so  much  in<piiry.  so  far  without 
any  sidution  of  the  aiiomaln's  which  they  show  in  re«iard  to  the  ques- 
tion of  latitude  variation,"  ;ind  the  Washinjit«)n  ])rinie  vertical  observa- 
tions ( 18r>2-18(l7),  "the  most  a<'curate  determinations  of  declination 
ever  made  at  the  Naval  Observatory."  which  yet  "resulted  in  anomalous 
vahu's  of  tlie  aberration  constant  in  the  different  yeai  s  and  a  nejjative 
parallax  in  all."  Mr.  ChaJidler  finds  tlnit  a  fUT-day  peri(Kl  in  the  lati- 
tude furnishes  the  tru«'  key  to  the  troui)lesome  discordances  in  the 
l*ulkowa  latitudes."  and  ""tra<  es  to  their  ori;;iii  the  anomalies  in  the 
Washinfjton  ol)servations."  Further,  the  com|>ari.soii  of  the  two  series 
lea<ls  to  the  same  conclusion  as  that  already  shown  from  the  simul- 
taneous series  at  Berlin  and  Cambridge  (Ignited  States)  in  188r>  as  to 
tlie  direction  of  the  polar  nujtion.  In  the  next  paper  it  is  mentioned 
that  observations  at  Melbourne  1 18(};i-1884)  and  Leyden  (18<kJ-18G7) 
are  in  complete  a4'Cordance  with  those  made  at  the  sanie  time  at  Pnl- 
kowa and  Washington;  ami  that  the  427-day  ]>eriod  ac«ounts  for  the 
contradictory  results  obtained  by  Dr.  Van  Hennekeler  at  Leyden.  The 
motion  of  the  earth's  ]K>le  for  the  period  1S60-187U  is  thus  fairly  estab- 
lished. The  author  pro<-eeds  to  consider  earlier  obs<'rvations.  In  the 
papers  numbered  and  4,  the  systenuitii^  errors  of  Bradley's  ot>serva- 
tions,  which  were  nnluced  afresh  Ibr  this  i)urpose.  ar<'  discussed,  i)artieu- 
larly  the  coUimation  error.  It  is  then  <-oncluded  that  the  observations 
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iDdieatc  a  rotntioii  <it'  the  |M>le  in  little  more  tbuii  a  year  and  with  a 
larger  radiiiR  than  tliaf  of  1 S60-18B0,  the  ran^  h&iig  about  1",  In  the 
same  paper  Mr.  Chandler  states  that  Brtnkle.v*8  observations  at  Dub- 
lin (1808-1813  and  1818-1822)  are  found  to  indicate  arotation  in  about 
a  year,  with  range  more  than  1",  "wherein  lies  the  solution  of  the  hitb* 
erto  unsolved  eni|i;ma  of  Brinkley*s  singular  results  which  led  to  the 
spirited  and  almost  acrimonious  dispute  between  Brinkley  and  Pond 
with  regard  to  stellar  parallaxes.**  The  details  were  promised  in  a 
later  paper,  but  have  not  yet  been  given,  owing  doubtless  to  the  ne- 
cessity of  attending  to  a  vitally  important  point  which  will  presently 
appear. 

In  papers  5  and  6  are  presented  tbe  remilts  of  an  enormous  mass  of 
reductions  extending  irom  1837  to  1891,  made  at  no  fewer  than  seven- 
teen observatories.  The  whole  is  broken  up  into  forty-five  series,  or 
short  groups,  for  the  purposes  of  this  particular  discussion;  and  tbe 
result  of  this  minute  inquiry,  coufirmo<l  (or  perhaps  suggested)  by  the 
observations  of  Bradley  and  Brinkley  aliove  mentioned,  seemed  clear, 
viz,  that  the  instantaoefms  rate  of  angular  motion  of  the  pole  has 
been  diminishing  during  the  last  half  century  at  a  sensibly  uniform 
rate,  by  its  one-hundred-thousandth  part.** 

Mr.  Chandler  was  led  to  modify  this  statement  in  a  remarkable 
manner  and  within  a  few  weeks. 

Astronomers  had  hesitated  to  accept  the  427-day  period,  even  in  fiioe 
of  the  very  strong  evidence  of  the  186(^1880  observations,  owing  to  the 
diffienlty  in  a<*counting  for  it  theoretically.  It  had  been  pointed  out  by 
Euler  that,  treating  the  earth  as  a  rigid  body,  the  period  of  rotation 
of  the  pole  must  be  306  days.  Prof.  Xewcomb,  however,  happily 
pointed  out  that  a  (iu*ili6ed  rigidity  (cither  actual  viscosity  or  the 
composite  chara<*ter  due  to  the  ocean)  afforded  an  explanation  of  this 
longer  period;  and  after  this  suggestion  Mr.  Chandler's  427-day 
period  was  well  and  even  warmly  received.  But-  the  further  elabora- 
tion of  this  hyiMthesis  by  a  changing  i>eriod  was  a  new  difficulty. 

Prof.  Newctomb,  who  bad  reconciled  the  first  article  of  the  hyiwthesis 
with  theory,  was  not  slow  to  declare  that  the  second  was  irreconcilable. 
Mr.  Chandler's  reply,  in  pui>er  0,  is  a  model  of  controversial  courtesy 
and  skill.  He  says:  *Mt  should  first  he  said  that  in  beginning  these 
inveHtigations  I  deliberat4»ly  put  aside  all  teac'liings  of  theory,  because 
it  seemed  to  me  higli  time  that  tlie  facts  sliouUl  be  exumineil  by  s 
purely  inductive  i»nMress:  that  the  nugatory  results  of  all  attempts  to 
dettHit  the  existen<'e  of  the  Kulerian  period  probably  arose  from  a 
defeet  of  the  theory  itself  j  and  that  the  entangled  eondition  of  the 
whole  subject  rccpiircd  that  it  should  be  examined  afresh  by  processes 
untctt<'red  by  any  [ucconccived  notions  whatever.  .  .  .  The  ap- 
peal to  observation,  treated  irrespective  of  theory  in  the  present 
series  of  papers,  shows  that  a  rotation  ol"  the  i>oIe  leally  exists,  but 
((()  at  a  daily  rate  of  but  O^.HTt  (lor  1S7.">),  and  (/>)  tliat  this  veloi  ityis 
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.siil))t*(  t  to  :i  slow  retardation,  whicli  in  its  turn  in  not  uuiforiii  •  •  • 
Tlu'  result  (a)  was  at  first  pronouu<  ed  inipossihle.  and  it  is  even  now 
so  re^'ar<le(l  in  some  quarters.  Prof.  Xewconib.  however,  soon  after 
fonntl  tlie  <lefe<  t  in  the  theory,  and  is  now  as  <'onlialiy  in  tavor  of  the 
result  uiven  by  observation  as  he  was  orijfinally  against  it..  •  • 
Now.  may  it  not  reasonably  be  ask<'(i,  if  the  direct  deduetion  from 
observation  has  led  to  the  eorr«M*ti«ui  of  the  theory  in  the  tirst  j>ar- 
tieuhir,  is  it  beyond  Iiojm'  that  it  may  <lo  so  in  re«rard  t<»  tlie  second  f*' 

Such  a  truly  seierititi*-  attitude  insi)ires  <ontidenee  that  the  search  is 
bciiiu  ri.iihtly  conducted :  but  the  nu»st  sanguine  could  hardly  be  jue- 
l>:ired  for  f  he  reconciliation  of  obs4'r\ ation  and  theory  in  the  very  next 
paper  of  the  set  ies,  pul)lislicd  six  weeks  later. 

By  this  time  Mr.  Chandler  ha<l  rearranged  his  material,  and  tbuiul, 
not  inir  rnrifihlf  ndation  of  the  pole,  but  twtt  ronstnnt  rotations  (with  a 
»|ualiticatioii one  in  427  days  and  the  other  in  about  a  yeai'.  Theijual- 
iHcation  is  that  the  umpVitiidc  of  tin-  latter  is  a]>i)arently  vai  iabh',  not 
tht^  period.  The  sujxnjmsition  of  thes«'  two  rotations  is  almost  e\a<  tly 
e<iuivalent.  for  tlu'  obser\ations  available,  to  tin*  law  (or  summar\  ot 
observation,  as  it  might  fairly  be  called )  prex  iously  announ<'ed.  To 
make  «  lear  the  n»»velty  of  this  discovery  it  may  be  remarked  that, 
although  tiuetuaticuis  in  zenith  distances  of  annual  ]ieriod  hav«'  long 
bei'u  recognized,  they  have  geneially  Ix-en  as<'ribcd  to  tem|ieratur<" 
etfects,  in  which  case  the  maxima  and  minima  tor  all  stations  in  tlic 
Northern  I  leniisphere  should  occur  at  the  sann*  epoch — say,  midsuiiinuT 
and  midwinter,  lint  this  is  not  the  case  with  the  annual  t«'rm  nc^w 
ri'vealed.  The  epoch  changes  with  the  huigitude,  showing  that  the 
pole,  moves  Just  as  in  tlu'  case  of  the  tL*7-day  term. 

It  is  somewhat  renjarkalde  that  two  formuhe  ditferiiig  so  much 
in  I'orm  shoidd  be  found  to  re])resent  the  (tbservations  almost 
ecpndly  well.  Ap])arently  this  is  to  be  attributed  chietly  to  the  vaiia- 
bility  in  amiilitude  of  the  anniml  term,  and  as  yet  this  vai  lability  has 
not  been  a«  eounted  tor.  Hut  to  have  advanced  the  work  to  this  stage 
in  such  a  short  time  is  a  great  achievement,  and  nnndi  may  conlidently 
be  exi)eeted  from  Mr.  ('hamllei's  future  work.  lie  points  out,  in  a 
]»aper  dated  .January  li,  18!J3,  that  tin*  discovery  of  thest^  periodic  in- 
e(pialities  in  the  latitude  makes  it  ne<'essarv  to  go  over  nnu*h  old  W(uk 
rtfresh,  ami  is  himself  leading  the  way  with  a  discussion  of  the  abcrra 
tion  constant. 

in  the  same  paper  he  shown  that  the  i-ecent  results  obtained  at  Ber- 
lin, Prague,  Snasburg,  Pulkowa,  l{o<  kville.  and  Honolulu  give  a  meat, 
correction  to  his  tinal  formula  of  only  tive  days  in  the  e|»och;  "and  tin 
accordance  of  the  separate  values  is  high  testimony  to  the  skill  of  the 
obM  i  \  ers,  t»»  whom  astronomers  owe  a  deep  debt  of  gratitude  for  their 
laborious  and  conx  ieiitious  work.** 

t^tatiilartt  tiiin  . —  In  re\  iewiiig  the  H'cent  progress  made  in  the  intro- 
ductiou  of  uniform  titaudards  of  time  M.  Pa.squier  states  tliat  iu  <Juu- 
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ada  Piirliament  has  dixslared  as  legal  the  uoruial  hoars  from  Green* 
wj9li  adopted  tsiuce  1883  by  railwayrt  and  later  by  a  great  namber  of 
towns.  lu  England  a  commission  han  reported  favorably  upon  the 
system  of  honrlymeridiauH,  and  the  Government  haK  strongly  recom-  * 
mended  it  to  the  colonies.  In  France,  Paris  mean  time  is  nsed  for  all 
the  country,  including  Algeria.  In  Belginni  a  commiAsion  has  recom- 
mended the  hourly  meridhin  system,  with  (Greenwich  as  the  starting 
point.  In  Holland  the  Government  has  authorized  the  adoption  of 
Greenwich  time  for  interior  railway  service.  In  Prussia  mean  Euro- 
pean time  (mitteleuroiiaische  Zeit  or  M.  E.  Z,)  which  in  one  houi-  greater 
than  Greenwich  time,  replaced  Berlin  time  ih>m  the  Ist  of  June,  1881, 
for  the  railway  service  of  the  interior.  Bavaria,  Wiirtemberg,  and 
Baden  have  also  decided  on  M.  £.  Z.,  which  will  also  be  used  in  Al- 
sace-Lorraine. Austria  and  Uau^^ai  y  adopted  M.  E.  Z.  from  October 
1, 1801,  for  railway,  i>o8t,  and  telegraph  service,  and  there  is  a  strong 
feeling  for  its  adoption  in  civil  life.  In  Italy,  at  the  instance  of  the 
Acadciuy  of  Sciences  of  Bologna^  wMdi  favors  the  meridian  of  Jeru- 
salem, there  was  a  phiu  for  assembling  a  new  congress  at  Borne,  but  this 
however,  seems  to  have  been  abandoned.  There  is  here  as  well  as  in 
Switzerland  a  strong  sentiment  in  favor  of  Greenwich  as  the  Atandard. 

At  the  I'ape  of  Good  Ho)ie  the  extension  of  railways  brou^^lit  about 
the  adoption  of  a  single-standard  time  tliroiighout  the  colony  in  Feb- 
ruary, 1892.  The  meridian  one  and  one-half  lionrs  east  of  Gi*een\vicU 
is  in  use  for  all  purposes  wi  Cape  ('olony  autl  the  Orange  Free  State, 
and  all  time  signals  an*  given  at  (Jreenwich  ihmhi. 

8ky  gloictf. — Tlie  at'tor^lows  that  attracted  so  miu  h  attention  in  1883 
and  1884  showed  some  sig:ns  of  retniii,  thouj;li  in  lesser  degree,  in  the 
early  pai't  of  1891.  Tiu*  tint  and  y:eneral  appearanee  are  reported  to 
have  greatly  resembled  tlie  auroral  displays. 

The  syst«'matic  study  of  these  ♦•luminous  nij^bt  clouds"  has  been 
taken  up  by  Prof.  l'\K*rster  and  Ilcir  .lesse,  of  the  lierlin  observatiuy. 

The  Moon. — A  valuable  contribution  has  lu'en  nuule  to  the  study 
of  the  moon  in  '••An  essjiy  on  the  distriluition  of  the  moon's  heat  and 
its  variation  willi  the  i)ha>e."  by  Mi.  V.  W.  V^-ry.of  the  Allegheny  Ob- 
servatory— a  jiaper  which  gained  the  prize  proposed  in  .Inly,  IS'.KK  hy 
the  Utrecht  Society  <»f  Arts  and  Sciences.  Mr.  Very's  invest ifjfat ion 
was  made  with  one  of  Lanyley's  ••  bolomelei  s,"  and  the  principal  results 
may  best  be  des<'ribed  in  the  author's  own  wiuds  : 

First,  that  visible  rays  form  a  much  larj^cr  ])roj)orti<Mi  of  the  t»>t.il 
radiation  at  the  full  than  at  the  i>artial  ]>luises,  the  maximum  iorli^iit 
being  much  more  pronounced  than  that  fo:*  the  heat  Next,  as  has 
been  foreseen  from  the  eccentricity  of  tlie  heat  areas,  their  gi*eater  ex- 
tension toward  the  western  limb,  and  the  jrreater  steepness  of  the  siui 
set  than  of  the  sunrise  irradient,  the  difninution  of  the  heat  from  tlie 
full  to  t  he  t  hii  'l  quarter  is  slowei  than  its  increase  from  the  lirst  (pnirter 
to  the  lull.  Fuiaily,  iheic  •<  a  fair  ai;reemenl  between  these  results  and 
those  of  Lonl  Kos.sc.  which  e.\ tends  even  to  some  minor  details,  sudi 
us  the  attainmenc  of  the  higncst  licat  at  little  before  the  full. 
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lu  a  duscusHiou  of  tbe  luoou^s  attu(»8pbere  Mr.  Banyard  expremes 
the  opiniou  that  the  luooii  can  iint  have  an  atmosphere  ooe  tvo-thou- 
saudth  part  as  dense  as  that  of  the  earth  at  sea  level.  It  must,  how- 
ever, be  remembered  that,  were  our  atmosphere  transferred  to  the 
moon,  its  density  would  only  be  one-sixth  what  it  is  on  the  earth. 

Professor  Weinek,  of  Prague,  who  has  lieen  malting  a  special  study 
of  the  Lick  photographs  of  the  moon,  has  detected  several  new  rills 
and  craters  on  the  negatives. 

Mass. — Mars  was  in  opiiosition  to  the  sun  on  August  3,  1882,  and 
though  the  planet  was  also  at  this  time  very  favorably  situated  as  re- 
gards its  proximity  to  the  earth,  its  great  southern  declination  was  a 
serious  impediment  to  observation  in  the  northern  hemisphere.  At 
the  Harvard  observatory  station,  Arequipa,  Peru,  the  planet  was,  how- 
ever, almost  in  the  sseiuth,  and  full  advantage  was  taken  of  this  by  Prof. 
W.  H.  Pickering  and  his  assistants.  Many  of  Schiaparelli's  canals  were 
identified;  some  were  seen  double,  and  marked  changes  were  detected 
in  progress  in  various  parts  of  the  planet,  especially  in  the  neighborhood 
of  the  Laevs  9olis  or  Terby  sea.  Prot^  Pickering  and  other  observers 
detected  a  number  of  bright  white  spots  besides  the  polar  snow  ca]). 

In  an  article  in  tbe  March  number  of  i?il«^oa<»tiiti',  1891,  Flammarion 
describes  various  changes  in  the  topography  of  Mars,  the  most  striking 
of  which  are  also  in  connection  with  the  Terby  sea.  Drawings  are 
given  of  its  appearance  in  1877, 1879,  1881,  and  1890;  briefly,  it  seems 
to  have  undergone  cleavage,  and  while  some  former  "affluent  canals'' 
have  disap}>eared,  other  new  ones  have  developed.  The  strait  called 
Herschel  ii  has  been  transformed  into  a  straight  double  canal. 

Jupiter:  DUcorery  t{f  a  fifth  satellite. — ^The  most  interest iiif?  as- 
tioiiomioal  event  of  the  year  1892  wa«  the  discovery  by  Barnard,  with 
tbe  36-inch  Lick  equatorial,  on  September  9,  of  a  fifth  satellite  of  tlie 
planet  Jupiter. 

Following  is  Prof.  Barnard's  own  account  of  his  discovery,  in  describ- 
in«;  bis  search  tor  new  objects  in  the  Astnmoniical  Journal: 

NotUinfj  of  special  importance  was  eiM  ouiitcrcd  until  tlic  night  of 
September  9,  wlicn,  in  carefully  »*xainining  tlic  immediate  region  nf  the 
planet  Jupiter,  1  detecte<l  an  exceedingly  small  star  close  to  the  planet 
and  near  the  third  sateHite.  I  at  once  measured  the  distance  and  po- 
sition angle  with  reference  to  satellite  iit.  T  then  tried  to  get  meas- 
ures i  eferre<l  to  Jupiter,  but  found  that  one  of  the  wires  had  '^()\  broken, 
and  the  otlier  loosened.  liefore  anytliin.u'  fnrrlicr  couhl  he  (h)ne  tlu' 
objecl  disappeared  in  the  glare  about  .lupitcr.  fliough  I  was  positive 
the  object  wiis  a  new  satellite,  1  had  only  the  one  setof  measures,  which 
was  hardly  proof  enough  for  announcement. 

I  replaced  the  wires  the  next  inoniinu.  The  next  night  with  the 
grcjit  teh'seo])e.  being  Prof.  Sehaeberlr's.  he  very  kindly  gave  the  in- 
struuu'ut  II])  to  me,  and  Thad  tin' pleasure  of  \erifying  the  discovery, 
and  secured  a  good  set  of  measures  at  elongation. 

Just  what  the  magiiitude  of  the  satellite  is  it  is  at  present  quite  im- 
possible to  tell.  Taking  into  consideration  its  position,  however,  in  the 
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sitae  of  Jupiter,  it  would  perhaps  not  be  fainter  than  the  thirteeuth 
magnitude. 

The  satellite  has  been  seen  and  its  i)usition  observed  at  the  University 
of  Virginia,  at  Princeton,  at  Ealing,  and  at  Evanston;  the  18J  inch  re- 
fhuitor  at  Evanston  bein^  apparently  the  smallest  instmment  with 
which  it  has  thus  far  been  seen,  and  it  was  then  reported  as  being  a 
much  more  dilllcnlt  object  than  Ariel  or  ITmbriel,  the  satellites  of 
Uranus,  though  Mr.  Beed  with  the  :23-inch  Princeton  glass  found  it 
an  easier  object  than  Ariel. 

The  new  satellite's  orbit  seems  to  lie  sensibly  in  the  plane  of  Jupitei's 
equator;  the  distance  of  the  satellite  from  the  center  of  the  planet  is 
I)robably  over  11(>,WI0  miles  and  its  period  of  rotation  about  ll**  57"  37\ 

jyiameter  of  Jupiter. — An  iidmirHble  serieM  of  measures  of  the  diam- 
eter of  Jupiter,  by  Dr.  S<5hur,'with  the  Uottingeii  heliometer,  is  pub- 
lished in  No.  307.'i  of  the  Astronotnische  Nachrichten.  The  effect  of  i>er- 
isoiial  <M|uatiou  was  eliminated  by  the  use  of  a  reversion  prism  eye- 
piece. Dr.  Schur  finds  the  disk  a  sensibly  true  ellipse  with  diametei's 
Si" A  anil  35".U,  a  tiattening  ot  1-ioh, 

Mr.  Bumham  communicated  to  the  November  meeting  of  the  Uoyal 
Astronomical  Society,  In  1891,  a  paper  on  the  spots  and  markings  of 
Jupiter  as  observed  with  the  l2-lnoh  equatorial  of  the  Lick  Observatory. 
Noting  the  decided  changes  of  color  in  the  different  markings  on  tbe 
planet^s  surface,  he  expresses  the  opinion  that  the  red  color  is  an  indi- 
cation of  age,  or,  in  other  words,  when  a  spot  or  marldng  other  than  the 
white  spots  ftrst  appears  it  is  dark  or  black,  but  after  some  time  turns  red. 
During  the  year  1801  the  planet  was  extremely  interesting,  owing  to  the 
remarkable  amount  and  variety  of  detail  displayed  on  its  surface.  The 
two  hemispheres  were,  as  usual,  strongly  in  contrast  in  their  individual 
markings.  In  the  southern  hemisphere,  besides  the  great  red  spot, 
iiew,s]iot«  apiieared,  and  a  great  number  of  round  white  spots  were  visi- 
ble. These  white  spots  are  quite  characteristic  of  the  southern  hemis- 
phere, though  individual  white  spots  have  at  rare  intervals  been  seen 
in  the  northern  hemisphere.  In  the  latter  a  system  of  small  dark  spots 
appeai*ed,  with  very  short  iieriods  of  rotation.  Mr.  Burnham  reports 
that  the  great  red  spot  had  regained  much  of  its  former  distinctness, 
both  in  color  and  form. 

SATURN.^On  September  22, 1891,  the  earth  passed  through  the 
plane  of  Satuni^s  rings.  From  the  22d  of-the  month  to  October  30  the 
esirth  was  above  the  plane  of  the  rings,  while  the  sun  was  below  that 
l>lane  and,  consequently,  shining  on  the  southern  side  of  the  rings. 
Alter  Ofttober  30  the^sun  was  again  shining  on  the  north  side.  -The 
phenomenon  of  the  disappearance  of  the  riiig^  was  described  by  sev- 
eral observers. 

('KANUs.~A  seart*h  for  new  siitellites  made  by  several  observern  at 
the  Lick  Observatory  from  1880  to  ISOi  has  resulted  negatively.  Tbe 
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observers  were  stitistttfd  **that  uo  new  tsatellite  half  sm  bright  as  Ariel  at 
elongation  exists  within  the  orbit  of  Umbriel.  It  is  not  likely  that  any 
snch  object  esusts  within  the  orbit  of  Titania." 

Neptune. — Mr.  Asaph  Hall,  jr.,  finds  that  observations  of  the  satel- 
lite with  the  26-invh  Washington  refractor  from  October,  1891,  to 
March,  1892,  confirm  the  reality  of  the  slow  motion,  nearly  proportional 
to  the  time,  of  the  orbit  plane  of  the  satellite  with  respect  to  the  orbit 
of  Neptune,  to  which  Mr.  Marth  called  attention  and  which  M.  Tisse- 
rand  shows  may  result  from  a  slight  flattening  of  the  planet. 

MINOR  PLANETS. 

Asteroids  of  1H91, — ()f  the  asteroids  announced  in  the  last  report, 
No.  286  has  been  named  Idea,  206  Phaetnsa,  297  Gaecilia,  298  Bap- 
tistina,  299  Thora,  dOO  Geraldina,  301  Bavaria.  Au  asteroid,  discov- 
ered on  November  14, 1890,  by  Cbarlois,  at  Nice,  and  subsequently  found 
to  be  a  new  one,  has  been  named  Clarissa.  To  No.  323,  i)h<>t();<:i-a plied 
by  Dr.  Wolf  November  28  (the  first  asteroid  discH>vered  by  photogi  ai)hy), 
he  has  given  the  name  Brucia,  in  honor  of  Miss  Catherine  W.  Bruce, 
who  has  contributed  so  generously  fiir  the  advancement  of  astronomy. 

In  1891  twenty-two  new  asteroids  were  added  to  the  group  revolving 
between  Mars  and  Jupiter,  and  photography  now  having  become  a 
Itowerfnlaid  in  the  detection  of  these  small  bodies,  the  number  still 
lilcely  to  be  found  seems  almost  limitless.  The  last  on  the  list  for  1891, 
No.  323,  was  discovered  by  Dr.  Wolf  upon  his  photogi  apliir  plates. 
Another  asteroid  was,  in  fact,  found  upon  the  same  plate,  but  it  proved 
to  be  identical  with  275  (Sapieiitia). 

Palisa,  on  August  14, 1891,  discovered  what  was  for  a  time  8np[)osod 
to  be  a  new  phi  net,  but  it  wrk  found  to  be  identical  with  149,  Medii8a, 
discovered  in  187r»;  275,  which  had  not  been  seen  since  the  ()i)position  of 
its  discovery  (1888),  has  been  found  again  by  the  aid  of  photofjraphy ; 
318  is  interesting  from  the  almost  exact  commensurability  of  its  pe- 
riod with  that  of  Jupiter. 

No.  302,  Chirissa  (discovered  November  14, 181K)),  was  n<»t  inchidetl  in 
the  last  list  published,  and  is,  therefore,  introduced  hero  to  niaive  the 
lists  complete. 

lAtt  of  miiMr  ptaneft  of  ISO  J, 
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IAmI  of  minor  plaut  ia  of  ISiH — Coiitiiincil. 


Nil  III  Nmup. 


Diargverer.  |  **J?_*' 

1«9. 

310  I  M:ir^;irita   Charlois*. al  1» Ice    !klay  ir 

311  i  Claudia  do   Junrll 

312  •  Piemlta  do   Auf.  2S 
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317    RoxMie  do   Sept  11 
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320  KathiirtiiM  !  Pnllnn.  at  Vit  niia   CK  t.  II 
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BoTOUy.  at  MaFSoillcs  '  Vor.  27 

Wolf,  at  HeidellMrg   Kor.  2g 


321 
322 
328 


Phaeo. 
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AtieroidB  of  ld92» — The  further  and  very  succetssful  applicatiou  of 
photography  to  the  discovery  of  asteroida  by  Dr.  Wolf,  at  Heidelberg, 
and  by  M.  Gharlois,  at  Nice,  resulted  in  such  rapid  additions  to  the  list 
that  the  notation  of  these  bodies  was  thrown  into  the  utmost  con- 
cision. Hitherto  the  simple  numbering  in  the  order  of  discovery  had 
been  a  rule  easily  applied  by  the  discoverer,  but  where  several  aster- 
oids were  found  upon  a  single  photographic  plate  it  was  not  always 
possible  to  determine  until  later  observations  and  computations  whether 
they  were  really  new  asteroids  or  not,  and  when  the  planetary  char- 
acter of  the  object  was  recognized  it  was  freqaently  found  imprinted 
upon  some  earlier  phot<>graph. 

It  was  accordingly  suggested,  in  No.  266  of  the  AMi/rommieoH  Jour- 
naly  that  as  a  temporary  omission  of  the  number  is  attended  with  lesn 
inconvenience  than  is  caused  by  the  employment  of  an  erroneons  one, 
the  ntunbers  for  the  asteroids  aft^er  number  322  sliould  be  omitted 
until  the  difficult  task  of  fixing  a  definite  enumeration  should  be 
delegated  by  common  consent  tx>  some  one  authority  to  which  all  could 
defer. 

Common  consent  seeiniHl  to  in>int  to  tho  Berlin  IvtM-lien  Instil  ut  as 
the  only  place  actually  in  ]mssession  of  the  iiccdt'iil  rcsouict'N  tor 
solving  the  questions  of  identity  coiitinunlly  arisino-.  nnd  it  was  a«;rc(Ml 
that  to  avoid  further  i-oulusion  IMof.  Knieuci-,  director  ot  tin-  Kiel 
ob8ervat(»ry,  the  ICuroiM'aii  '•C<'iitral-Stelle,"  au<l  editor  of  the  .Iv^f)- 
tiomisrhe  Xachrichfcn.  sliould  a^^sigu  to  each  asteroid  a  jutnisioiial 
iMdaliou  ( I81H*  A,  ISII'J  p,,  1S!HM3.  etc^  in  the  oidei'  of  its  announce- 
ment to  tlie  T<'lt'<irai)iiische  ( 'enti  al  Stelle :  "  and  that  the  delinitive 
nuineratiou  shouhl  be  suhsecjuciitly  undertakm  by  I'rof.  Tieticn, 
director  of  the  b'eclien  Institut.  in  iicrlin.  In  this  dclinilivr  assi;,Mi- 
inent  of  nnnibcrs  ilios«' asteroids  will  be  omitted,  for  which  sulhcieut 
niateiial  is  uot  available  for  a  d«'tcrininatioii      the  orbits. 
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The  Hrst  iisteioid  to  which  tlit'  new  notation  wjis  assi^iiicd  was  that 
disc'ON  ered  hy  Wolf,  at  Heidelberg^,  on  Au«iiist  lili,  ISHli;  it  was  pro 
visioiially  known  as  IStlii  A,  and  subseqnently  received  its  more  ])er 
inanent  dcsi^iiiation,  number         from  i*rof.  Tietjeu,  aad  its  iiume, 
Badenia,  tVoni  the  <liscover. 

In  ISJH'  thirty  n«'w  asteroids  were  annoinieed;  one  of  these,  1891*  R, 
has  al reat I y  proved  to  be  identical  with  ICri.t^one,  Hi;»j  and  it  is  xwssiblc 
that  furtlier  study  will  idenrily  sonu'  of  the  others. 

iSonie  sli<iht  discrciiancies  are  still  found  in  the  dilfeient  lists  of  as- 
teroids for  the  year,  but  :is  the  new  system  of  notatiou  becomes  estub- 
lished  they  w  ill  probabl.N  disapp<'ar. 

In  the  followinji'  list  all  the  discoveries  were  by  photo^jrajjliy  except 
324,  ',V2i),  'V21,  and  'VM.  In  the  case  of  tlu'  photoL^raphic  discoveries  tlie 
date  ^iven  is  that  of  the  earliest  pliotouraph  on  wliich  the  planet  ap- 
pears. It  was  in  many  eases  not  noticed  on  the  plate  till  considtTably 
later,  which  accounts  for  the  departures  from  chrouological  order  iu  the 
*'date  of  discoveiy 

Litt  of  minor  planetM  of  189S. 


Letter. 


m'l  A 

\m2  li 

1803  C 

1802  I) 

1802  i: 

1892  K 

1802  (} 

1802  H 
IflitJ  .1 
1892  K 
1892  L 
1882  M 

1882  N 
18»  -'  O 
18SKJ  1* 

1803  Q 
188S  R 

1883  S 
1KIV2  T 

1892  i; 

1888  y 


Ntm* 
I  ber. 

I  324 
32S 
326 

327 

:(2s 

320 
330 

331  ! 

:m2 
:t:'.n 
lfi:i 
:i:j5  . 
336 


Name. 


Discoverer. 


PaliHii.at  Vienna   | 


Heiddbergft  ;  Wolf;  at  Heid(>ll>erg  . 

Tamarft  |  PaUiuk  at  Vienna  . . . . 

Cnliiinbia   eiiiirlois.  at  Xin-  .... 

i;u<)riiu    WnK.  a(  lleidelbevff , 

Svea   ,  , 

Ilmatar  !  do  

 1  CIiarloi»,aiNica.... 


338 
330 
340 
341 
342 
384 
344 
343 


Sir!   Wolf,  at  Heidelberg. 

Riwlruin    do  

EriijoDC  <Io  

Roberta   Staiw.  at  Heidelberg. 

 I  Cliarlois,  atNii^  .... 

 do  

 do  

Dorothea  |  Wolf,  at  Helilelberg . 

-...do  


....do  

-  do  

I  di>  

rharloia,  atNiec... 
Wolf,  at  Heidelberg . 

^  Charlois,  at  Nice  .... 

\  dii  .............. 

I  do  

 do  

;  do  

\  do  

 do  


Diitf  of 

dis- 
covory. 


Miir.  4 
Mar.  19 
Uar.  32 
Mar.  18 
Mur.  -Jl 
Mar.  19 
Apr.  1 
Har.  10 
An  jr.  22 
S«'pl.  1 
Sept.  1 
.Sept.  10 
Sept.  23 
Sept.  2r> 
Sept.  25 
Sept.  23 
8ept.S5 
Oct.  17 

Nov.  15 
Nov.  15 
Nov  23 
Nov.  25 
Nov.  28 
Nov.  28 
Deo.  8 

De.-.  !4 

Wolf,  nl  Iloidelber);  I  Dec.  16 
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OBSERVATORIES. 

The  cliiof  sources  of  iiitonnatioii  coik  i  riiin^-  t lie  recent  work  of  as 
tronomical  observatories  are  tlie  Vierfcljdlirssrhri/t  der  AgfronomixcheH 
CcsrUsrha/t^  for  continental  an<l  a  few  American  observatories,  and  the 
Monthly  Xoticts  for  English  observatories;  in  addition  to  these  aretlio 
reports  of  th«'  observatories  tlieniselves — though  tew  pnbli^^li  independ- 
ent annual  rejMirts — and  notes  in  current  joamals,  cbietiy  the  ObHerta- 
tor}/  and  tlie  ISidereal  Mi'SHviujer. 

Ill  the  following  r(^sum6  the  length  of  the  notes  is  by  no  means  always 
in  proportion  to  the  importance  of  the  institutioD.  The  character  of 
the  work  of  the  older  observatories  is  generally  too  well  known  to 
lequire  more  than  the  briefest  mention,  while  for  the  new  observa- 
tories an  effort  is  made  to  put  on  record  as  niueh  information  with  re- 
gard to  the  eqaipment,  etc.,  as  can  be  found.  In  most  instances  it 
has  not  seemed  necessary  to  distinguish  between  the  two  years  covered 
by  the  review. 

Among  papers  of  interest  on  observatories  is  a  series  of  notes  on 
visits  to  some  American  observatories  made  by  Mr.  11.  F.  Xe wall,  of 
the  Cambridge  Observatory,  England,  and  published  in  the  Observatorjf, 

Ahastuman. — A  new  mountain  oI>s<m  valoi y  lia>  been  established 
at  Abastuunin  (2''  51"'  2.V  E.  +  4P  12  . i).  It  is  t,r)00  fed  above  sea 
level  and  is  equii)])ed  witii  a  !>  ineli  telescope  by  lleitsuld. 

Adij.aidk:  '/'(xhl. — IJeobservation  of  Weisse  starei;  observations  of 
Juj>iter;  weather  service. 

Alauama  rMVEKSiTV. — An  astnuioniicid  observatdiy  attaeiied  to 
the  riiivei  sity  of  Alabama,  near  Tuseal(><i->;i.  was  completed  in  thesum- 
nier  of  1S14.  The  iniihlin;^  was  (»riginall>  ~*\  leet  in  length  by  22  in 
bn'a<lih  in  the  center,  in  1.S5S  an(>tlier  apartment,  40  feet  in  len«^th  by 
20  in  wi<lrii.  was  added  tn  the  east  wing.  The  instruments  consist  of 
a  4-in('h  transit  circle  of  5  feet  focus  by  Simms.  the  cir<-le  being  3  feet 
in  diameter,  divided  to  live  niimiles.  and  read  by  four  microsco]»es  to 
single  seconds:  a  clock  by  Molyiu'aux:  an  e(|uatorial,  also  by  Simnis,of 
S  inches  aperture  and  12  feet  focu>,  ])ro\  ided  witli  a  filar  micrometer 
an<l  double  imauc  iiiicronu'ter.  the  lioui-  circle  being  divided  to  one 
secoinl  of  time  and  t  he  declinatiou  circle  to  seconds  of  arc,  read  1>.'' 
o]»j)osile  veriiiei  s.  As  an  accessory  to  tlie*e«|uatorial  there  is  an  excel- 
lent clock  by  Dent.  There  are  also  two  jxatable  achromatic  tele 
scopes — oue  by  iJollainl  of  7  fet't  focal  hMigth  ami  4  inches  aiM-rture. 
the  ntliei-  by  Simms  of  ."i  feet  focal  length  and  ;!  inches  a j»erture— lunl 
rclle(  ting  circ  le  by  Troughton,  of  10  inches  aperture,  read  by  three 
verniers  to  twenty  seconds. 

The  observatory  was  built  ami  the  instrunuMits  luirchased  ami 
njounted  under  the  supervision  of  Prof.  1\  A.  I*.  Harnard.  A  woodcut 
of  the  building  is  given  in  nuuiber  lo  of  the  publications  of  the  A&Uo- 
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itoinieal  Hociety  of  the  Pacttlc,  takeu  from  the  n^iiort  of  the  United 
States  ('ouimissiouer  of  Educatiou  fur  188i). 

Ai<lb<tHENY:  Keeler, — ^At  a  meetiu^^  of  the  l>oard  of  trustees  of  the 
Western  University  of  Pennsylvania  on  May  11, 1891,  J.  K.  Keeler,  of 
the  Lick  Observatory,  was  elected  professor  of  astrophysics  in  the 
university  and  director  of  the  Alle^jlieny  Observatory,  Mr.  F.  W.  Very 
beiiii;  associated  with  him  as  adjunct  professor  of  astronomy. 

Through  the  generosity  of  Mrs.  William  Thaw  the  observatorj^  has 
been  provided  with  a  very  powerful  spectroscope  by  Brasbear;  a  new 
driving  clock  was  presented  by  Mr.  William  Thaw,  jr. 

AKMAiiii:  hreijft'. — Micrometric  joeasuifs  i»f  ncbuhc;  physiial  ob- 
servations of  Jnpitcr. 

Athens:  EffinitiM. — The  National  AstJoiioini<  al  and  Meteorological 
Obsei  vatoiy  at  Athens  has  been  reorganized  under  the  directorshij)  of 
Prof.  Euinitis. 

liAMHKKii:  llnrticiii. — The  larue  lielioinetei-  of  181  inilliiiieteis  apci 
ture  lias  heeii  brought  into  regular  use.    Observations  of  variable  stars 
and  of  a  few  ocenltatiuns  liave  been  made,  besides  observations  lor  the 
determination  of  cliaiip:^  of  latitude. 

IiAsi:L :  R'Kjtjcnhat  h. — 1  nst ruction  ot"  students. 

liEKLiN:  Foiistcr. — Transit  circle  observations,  measures  of  double 
stars,  etc. 

Ber.mekside  (Halifax):  Crosslr}/. — Measui cnient  of  double  stars; 
observat  ion  of  the  i»iu'nomcna  of  »l  upiter's  and  Saturn's  satellites.  Me- 
teoroloi^ical  observations. 

lllDSTO>-:  Sir  Tjiv<'rpool. 

BiRU  CAiSTLE:  IJarl  o/ liosse. — Observations  tor  lunar  heat.  Mete- 
orology. 

Bonn:  Kiistufr. — i*rof.  Deichmiiilei  was  snccci-dcd  as  (lirect(U-  on 
October  1.  iS'ii,  by  Dr.  Kiistner.  Observation  of  tiie  zone  -f  lU  to 
-!-."><)■  was  coniplcled. 

I'.osTON  Tnivehsitv.— A  .small  observatorv  has  been  rrecled  for 
]>nrposes  of  instruction,  l^at.  -|-42^  1*1' .'^2"..") :  lon.u.  4''  41"  l.")-  west  of 
(irci'iiwich.  The  chief  insti  ninent  is  an  r<jnal<>i  ial  (tf  7  inches  a]M'rture 
an<l  S  feet  1  inch  locns.  ohjertive  by  ('iace\  and  mounting  by  Saegmnller. 

Bkeslat:  (rtdlr. — Time  service  and  nictcoioloiiical  ol)servati(Uis. 
Thi'  oue  hundredth  aiiuiversary  ol  the  observatory  was  celebrated  in 
1891. 

Brussels:  Follr. — ("londy  weather,  an  insntHcient  peisoniu'l.  atid 
the  disturbance  incident  t«>  the  removal  of  tin-  ol)ser\ atory  to  I'ccle 
greatly  in tn  lercd  w it h  t  he  w(U k  of  ISDU.  .M.Niestcn  has  ctml inued  his 
ol)serval ions  on  the  i*hysieal  as])e<'t  of  Mer<  nr.\,  Venus,  Mars,  and 
.In])iter.  w  ith  t  he  .'iS  reiit inn-ti'r  ( ir»  im  1h'> i  <  (}nalorial.  JSince  the  death 
of -M.  Fieve/  the  spectroscope  inis  ix  t  ii  in  <  liar«:<'  of  M.  8p(''e. 

Budapest:  Konbth/. — The  new  observatory  of  the  Koyal  Meteoro- 
logical lieichsaustalt  eousists  of  a  transit  room  0^  meters  (21  feet)  by 
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4  meters  (13  feet)  aud  a  room  for  the  refractor  with  a  dome  ^  meten 
(15  feet)  in  diameter.  The  instramental  equipment  is  yery  meager, 
consisting  chiefly  of  a  4|-inch  telescope,  a  transit,  dock,  chronometer, 
chronograph,  electrical  and  other  subsidiary  apparatus.  The  director 
reports  but  little  astronomical  work  accomplished. 

Cambrxdoe  (England):  BaU. — Prof.  Adams  has  been  succeeded  as 
director  by  Sir  Bobert  Ball.  Considerable  progress  has  been  made 
upon  the  zone  work.  The  2d-inch  NewaU  refractor  has  been  used  for 
physical  observations  of  planets  and  photography  of  stellar  spectra. 
A  spectroscope  has  been  provided  from   the  Bruce  fhnd." 

Cape  of  Good  Hope:  Gi7{.— Transit  circle  observations  of  the  son, 
IMercury,  Venus,  and  of  stars  for  a  new  ten-year  catalogue,  stars  oc- 
culted by  the  moon,  stars  employed  for  latitude  determinations,  etc; 
with  the  heliometer,  measures  for  stellar  paraUax  and  measures  of  Jupi- 
ter's satellites  have  been  made,  and  with  the  zenith  telescope,  after 
its  renovation,  observations  for  an  investigation  of  the  constant  of 
aberration.  The  photographic  work  has  consisted  of  miscellaneous 
photographs  of  stars  and  planets,  in  addition  to  regular  astrophoto- 
graphic  charting. 

The  catalogue  of  the  Southern  Photographic  Durckmugterung  has 
been  made  ready  for  the  press. 

Carleton:  SeeQoodwHh 

Chambbrlin:  Howe—The  building  has  been  completed  at  a  coet  ni 
$25,000. 

OwacABo^See  Kenwood,  Terkes. 

Columbia  (Missouri) :  ipdegraf-~-The  observatory  of  the  University 
of  Missouri  (lat  +  38o  50"  ;  long,  l^"  1»  6'.4  west  of  Waahington)  i 
was  first  built  in  1853,  and  then  consisted  of  a  small  wooden  structure 
in  which  were  mounted  a  4-ineb  Fitz  equatorial,  a  2iV-iuch  transit  by 
Brunner,  a  sidereal  clock,  and  other  smaller  instruments.  It  was  used 
for  the  purpose  of  iiistructiug  students  in  astronomy,  aud  few  changes 
or  additions  were  made  till  1880,  when  a  TA-inch  equatorial  by  Merz  & 
Mahler  was  bought.  The  building  was  tben  removed  to  another  part 
of  the  college  grounds  and  enlarged  by  the  election  of  a  brick  tower, 
with  a  dome,  for  the  newly  ac<|nired  telesco])e.  8oou  after  a  sidereal 
clock,  a  eluoDograph,  and  spectroscope,  all  by  Faulh  c^c  Co.,  were  ])nr- 
chased.  A  2-inch  allazinml  li,  by  iiliint,  of  New  York,  had  been  bouglit 
some  years  belbie.  The  director  at  that  time  Wiis  Trof.  Joseph  Tick- 
lln.  who  (lied  in  September,  1.SS45. 

l^rof.  Milton  ri)tle;:ralV  was  ai)pointe(l  director  iu  July,  181H),  and 
while  nni<  li  of  his  time  is  taken  up  in  teaching  chissos  in  astronomy 
and  niatlieniatics,  he  has  (huie  excellent  work  in  the  observation  of 
l>lanets  and  conu'ts,  besides  a  redetermiiiation  ot  laiitude  and  longi- 
tude, the  latter  by  telegiai>hic  <*oniie(  tion  with  the  obser\atory  of 
Washington  I  in\»'rsity,  Si.  Louis.  The  observatory  bnildiug  has  been 
enlarged  by  the  addition  of  an  othce  room  and  a  library. 
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Copenhagen:  Niehen, — M.  Victor  Nielsen  at  his  private  observa- 
tciry  Las  a  inch  refractor  by  Keiufelder  and  Hertel,  the  objective  of 
Jena  glass.  Tbe  work  has  been  chiefly  upon  the  moon. 

Cbowborouoh  Hill:  Roberts. — Mr.  Isaac  Hoherts'  new  observatory 
is  one  of  the  liig:hest  points  in  the  sontli  of  I'-n<:lnn(l,  780  feet  above 
8oa  level.  The  heniisjiherical  dome  has  two  slits  to  viXvvi  thoroii<;li  ven- 
tilation. Pli(>tog^ra])hs  of  stars,  ])lanets,  nebnla*.  and  clusters.  Apho- 
tojirai)liie  search  lias  been  made  1(U' a  trans  Neptunian  plan«'t. 

Dakota  Acjkici  li  i  i{ al  ('t)LLi:(;E  (Brookinus,  Dakota.) — Founded 
in  18!>1;  equipment,  0-incli  equatitrial,  2-ineh  transit,  clock  and  chrono- 
grai.h. 

Dknveh. — Scr  ( 'liand)erlin. 

Dresden  :  Ih.Ji.  rou  Eixu'lhaydf. — ()l»scr\ aticnis  of  <'omets,  nebuhe 
and  asti'roids,  and  luicromctric  iiiea>urcs  of  JUadlcy  stars. 

1)1  DLEV:  />o.s'.s. — Mis.s  Catlicrinc  Wolfe  lirncc,  of  New  York  city, 
who  is  already  known  for  her  niuiiiti( cut  jiifts  iu  aid  of  astronomy,  has 
^ivi'ii  J!*2r),(>00  to  tlu'  Dudley  ()l)servatory  for  tlu  iiM  icasc  of  its  ])crnia 
nent  endowment.  I'rom  \  arious  sources  the  ailditional  sum  of  .'^'.'U, 700 
has  been  secured  to  defray  tlie  cost  of  rebuilding;  tlie  observatory  on  a 
new  site  and  of  furnishing-  it  with  a  new  e(|uat(>rialot  ll!  inches  aperture,  to- 
jiether  with  <)ther  im])rovements  in  its  equipment.  The  cost  of  the 
t«'lescope  is  ])rovided  lor  by  Iiol)ert  V,  and  Charles  L.  I'ruyn;  it  is  to 
be  of  the  most  approved  modern  construction.  The  cost  of  re-estab- 
lishing; the  Olcott  meridian  ciicle  (S  incdies  a])erture),  ('(mstructed 
by  Pistor  and  Martins,  (»1  Ih'rlin,  in  1S58,  toj»i'tiier  with  a  colliinating 
nieri<liau  mark  and  otiier  inq)rovements,  is  also  provi<led  for.  The 
old  site  is  very  untavorable  to  astronomical  <d)servation,  owin^  to  its 
jiroximity  to  the  four  tracks  of  tlie  New  York  Central  liailioa«l,  which 
witli  a  very  heavy  traffic,  group  around  the  base  of  Observatory  Hill 
at  a  distance  «»f  about  l."»0  yards  from  the  instruments.  The  new  site  is 
about  2  miles  southwest  of  the  present  hu  atiou  upon  a  jilot  of  about  0 
acres. 

DUNSINK:  Rumhaut. — On  Im  Ih  uary  L'O,  1 892.  Sir  I'obert  liall  w;;s  ap- 
pointed to  succeed  Prof.  Adams  at  ( 'andu idge,  and  tiie  vacancy  in  the 
directorsldp  of  the  Dunsink  Observatory  was  lilled  October  L'L*  by  the 
:il)l>ointment  of  Dr.  A.  A.  Kambaut.  Dr.  b'and)aut's  assistant  is  !Mr. 
A.  E.  Lyster.  The  15  inch  rellect(U-  has  been  used  for  stellar  piiotug- 
raphy,  i)rincipally  for  detenninatinns  of  stellar  parallax. 

Di'ssELDoin' :  y.— Ol>sei  vat ions  of  asteroids  and  conq)ntafion 

of  e]»lieinerides.  The  ]>assaue  of  railroad  trains  at  a  ilistance  ot  .Jl'O 
meters  trom  the  observatory  has  not  seriously  interfered  with  the  ob- 
servations. 

Ealing  :  (Utmmnn. — An  excellent  fodt  mii  ror  and  a  m'w  grating 
si)ectroscope  lia\e  hww  made  for  the  great  telescope.  Photographs 
of  nebuhe  and  of  tlie  moon  have  been  taken. 

Edinburgh  :  Cuptland, — The  reductiou  of  the  meridian  observations 
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of  nebulu'  has  Ixhmi  uudortaken  aiul  soiut'  fin  tlK'i  (>h^(M  \  ;iii(Uis  have 
been  made  at  Diuiecht,  but  little  observing  has  been  done  pi'iiding  the 
coinplftion  of  the  new  buildings.  The  main  buihling  of  th<'  new  oIh 
servatory  is  to  be  180  feet  from  east  to  west,  terminating  in  two  towers 
surmounted  by  don»es,  or  rather  "'drums."  The  eastern  tower,  rising 
to  a  height  of  7.">  feet,  will  contain  tlie  15  inch  (irubb  refractor,  while 
the  24-in(  h  retlcctor  from  the  old  site  at  Calton  Hill  will  be  mounted 
in  the  western  dome.  A  single  range  of  moms,  opening  on  a  corridor 
on  the  south,  extends  from  tower  to  tower.  Tlic  roof  is  designed  as 
an  asphalted  pUitform,  atlbrding  free  communication  between  tlie 
towers.  Beginning  at  the  west  there  are  a  spectroscope  room,  general 
laboratory,  electrical  room,  cleaning  room,  mechanic's  wc^rkshoj),  chrono- 
graph and  class  room.  Light  and  dark  photographic  rooms,  as  well 
a.s  a  computing  room  for  the  equatorial  and  photographic  work,  are  in 
the  eastern  tower.  A  central  extension  of  the  building  toward  the 
south,  80  feet  by  2(3  feet,  will  contaiu  the  chief  computing  room,  hall- 
way, et<^.,  director's  room,  and  fire-proof  library — 34  feet  by  23  feet, 
with  a  light  iron  g:il1ery  alfording  access  to  the  upper  shelves.  An  up- 
per story  to  the  southern  part  of  this  iK>rtion  of  the  building,  06  feet 
in  length,  is  designed  for  optical  work.  In  the  basement  will  be  jdaced 
the  heating  ai)paratus,  a  dynamo,  and  accunuilators  for  supplying  elec- 
tricity for  lighting  the  observatory  and  illumiuatiug  the  instruments* 
In  the  observatory  there  will  thus  be  but  one  (rhiuiuey. 

The  transit  circle  will  be  in  a  separate  building,  with  light  walls  and 
roof  of  comigated  iron,  80  feet  west  of  the  western  tower,  accessible  by 
a  covered  way.  The  remaining  buildings  are  the  astronomer's  house, 
two  assistants-  houses,  and  a  gate  lodge. 

Geneva:  0<iutier.—ijo\.  Einile  Gautier  died  on  February  24, 1891, 
and  was  succeeded  in  the  directorship  by  his  son,  U.  Gautier.  Tlie 
principal  work  of  the  observatory  is  the  testing  of  watches  and  cliro- 
nometers,  and  meteorological  observations.  A  number  of  observations 
of  comets  have  also  been  made. 

Glasgow. — Meridian  circle  observations. 

Gottingen  :  8ohur. — Observations  of  asteroids,  comets,  and  Pnesepe, 
and  measures  for  stellar  parallax ;  regular  meridian  obscTvations,  and 
physical  observations  of  the  moon,  Jupiter,  Saturn  and  Uranus. 

GOODSBLL :  Payne,~^The  observatory  of  Garleton  College  received  a 
new  name,  in  honor  of  Mr.  C.  F.  Croodsell,  the  founder  of  Garleton  Col- 
lege,  on  June  11, 1891. 

The  new  Williams  equatorial,  costing  $15,000,  was  installed  in  1891. 
Its  clear  aperture  is  16.2  inches  and  focal  length  22  feet,  the  lenses 
having  been  figured  by  Brashoarupon  Hastings*  curves  and  the  mount- 
ing provided  by  Warner  and  Swasey. 

GoTHA:  ^amr.—Iteduction  of  previous  observations.  The  director's 
time  has  been  given  almost  entirely  to  lectures  and  to  his  theoretical 
investigations. 
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(iBEENWicii:  Vhriftiie. — The  refriilar  work  of  thcobservatory  has  been 
continued  niucli  the  sjime  as  in  i>revious  years,  and  in  addition  astro- 
jihotogfrapliie  observations  liave  grown  to  be  a  ]>art  of  the  routine, 
more  especially  the  eataloj;ue  of  fifuide  stars  for  the.  j)hoto|^raphi(!  ehart. 
A  9  inch  Grubb  pluftofjraphic  telesco])e  Inis  been  presented  to  the 
ol).s«  r\ atory  by  Sir  Henry  Tlionipson  and  has  been  mounted  on  the 
Lassell  equatorial  as  a  i>hotoheliop:raph.  Tlie  erection  of  the  new 
3fi  foot  dome,  wliit  h  is  to  cover  tlic  L'S  im  li  refractor,  was  begun  in 
l)e<'cinl>er,  bSDli.  A  discussion  of  (Irecnwicli  observations  from  18,51 
to  the  ])resent  time  by  Mr.  Thackeray  has  furnishe<l  a  very  satis- 
factory contirniatiou  of  Mr.  ('haudh'r's  doubly  peri<Mlic  variation  of  the 
latitude  (in  about  .iiJ.""*  and  41*7  days,  resj)ectively).  A  successfunongi- 
tudc  campaign  has  b«'en  carried  on  witli  Montreal,  and  the  dillcrcncc  of 
longitmie  between  (rHMMiuich  and  Paris  has  been  redeternuned  by 
English  an<l  French  observers.  Some  additions  to  the  e<|nipinent  have 
be^'U  made  and  the  details  of  an  electric  light  instalhttion  have  beeu 
settled. 

Hambikg  :  Iviimhir. — ( )bservation8  of  comets,  asteroids,  and  compar- 
ison stars;  chronometer  w  ork  lor  the  iierman  navy ;  meteorological  ob- 
servations, and  time  service, 

II  AKVAUl)  ( •or.LEdE  :  rickvruKj. — With  th*'  meridian  circle  the  obser- 
vation of  stars  in  tin'  soutln-rn  Durchmusterung  /.one(— r>0'  to  — 14^ 
10')  has  advani'cd  towar<l  completion.  The  !.">  inch  cijnatorial  has 
been  i'luployed  on  obsei  vations  partly  ])hotometric  ami  jiartly  nucro 
metri<',  while  l  he  |n  int'ii)al  work  <lonc  with  the  west  equatorial  has 
been  the  stu<ly  by  Argelamler's  method  of  the  changes  in  the  light  of  the 
varial»lc  stars  of  long  ]>eriod. 

riiotograi>hic  observations,  provided  for  by  the  Henry  DrajH'r  me- 
morial, have  been  carried  on  continuously,  generally  throughout  every 
clear  night,  and  with  the  aid  of  thrc«'  telescopes. 

An  attempt  to  se<  urc  a  suitable  hx  ation  tor  the  lioyden  Fund  observ- 
ing station  on  Wilson's  I'eak.  in  southern  Calif(U'nia,  proved  unsuccess- 
ful, but  an  expeditifin  sent  out  to  IVru,  umler  the  dire<'tion  of  i*rof. 
W.  H.  Pickering,  h'tt  (\nnbridge  in  December.  ISIK),  and  established 
a  station  about  .'5  mih'S  northwest  of  Are<}uipa.  where  a  13-ineh 
eiiuatorial  was  mounted  and  observations  were  conmienced.  The 
station  is  over  S,(HH)  feet  above  sea  level,  and  has  a  nearly  cloudless 
sky  during  a  large  [uirt  of  the  year;  t-lie  thermometer  ran'ly  falls  be- 
low 40'  F..  and  rarely  goes  above  70^.  The  brilliancy  of  the  stars  is 
most  striking;  stars  of  tiic  6.5  nmgnitude  are  }Mcked  out  easily  with 
the  naked  eye,  the  eleven  Pleiades  can  be  counted,  and  the  Gegen- 
schein  can  be  readily  seen  any  evening  after  1>  o'clock. 

The  Harvard  <  )bservatory  time  service,  w  hich  had  l>cen  in  operation 
with  but  little  interruj)tion  since  18ot»,  was  discontinued  after  March 
.'U,  1892,  having  become  linancially  unprofitable,  l)y  rcas(»n  of  the  fact 
that  time  signals  from  the  United  States  Naval  Observatory  were 
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offered  to  the  pablic  in  Boston  throuf;li  the  Wu»terii  X'mou  Tele$;raiih 
Company  at  a  lower  rate  than  they  conUl  be  AimiKhed  by  the  Han*aitl 
Observatory. 

Hathobn  (Saratoga  Springs,  X.  Y.) :  del  Corral. — Physical  observa- 
tions of  Jupiter  with  a  6-inch  telescope. 

Haverfobd  Oolleus:  Leavefiwortk, — Work  on  stellar  parallax; 
sun-spot  observations. 

Heidelberg:  Wolf, — Stellar  photography,  photometric  observa. 
tions.  Prof.  Wolf  has  been  very  successful  in  the  di8cover>'  of  new 
asteroids  by  photography. 

Hbb£ny:  v<m  Oothard, — Spectroscopic  researches;  photography  of 
nebulie;  observations  of  variable  stars;  meteorological  observations; 
time  service,  and  computations  of  asteroids. 

Hongkong:  Doberek, — Time  service;  meteorological  and  uiagnetie 
observations. 

Iowa  University:  Weld, — ^A.  student's  astronomical  observatory 
has  recently  been  established  at  the  State  Uiuversity  of  Iowa,  Iowa 
City,  under  the  direction  of  Prof.  L.  G.  Weld.  The  main  building  is  12 
feet  square,  capped  by  a  cylindrical  turret  in  which  is  mounted  a 
Grubb  equatorial  of  5  inches  aperture,  and  77^  inches  focal  length ;  a 
Wiirdemann  transit  of  1 J  inches  aperture  and  24  inches  focus  is  mounted 
in  a  wing  10  by  12  feet.  Subsidiary  apparatus  consists  of  a  4-iucli 
portable  Fitz  equatorial,  doc chronometer,  and  chronograpli. 

Jaokson  (Mich.) — Small  private  observatory  of  Mr.  U.  W.  Lawton. 

Jena  :  Knopf. — ^The  observatory  was  founded  in  1812  by  the  Grand 
Dnke  of  Saxe- Weimar.  Observations  of  comets,  occultations,  phenom- 
ena of  Jupiter's  satellites,  variable  star  observations;  time  service; 
meteorology.  A  new  etpiatorial  of  20  treiitiuieters  (7.9  Indies)  iiperture 
and  3  meters  (1>,8  feet)  has  been  installed. 

K  vr.ocsA:  Fnn/i. — Solar  ami  meteorolo^^ical  observations. 

IvKNWO(U):  Hale. — The  Kenwood  Physical  Observatory,  the  private 
observatory  of  Prof,  (ieor^^e  K.  Hale,  had  its  incei)tion  in  a  sj>ectro- 
s('opi<'  laboratory  erected  in  ('hicaj^o  in  the  summer  of  l<S8vS.  The 
ad<liti(ni  of  a  tower  and  wing:  dnrinj^  the  winter  of  1890-'1M  bron^rlit 
the  buihling  to  its  present  form,  and  it  now  inchnlcs  a  rece|»tion  rnoni, 
library,  e(|natorial  room,  ''slit  room."*  **<rratin^  room,''  photo«,n ajiliii- 
dark  room,  ^iciwral  lalmratcny,  and  workshop.    The  j;ratin,i:  looin 
<-ontains  a  -t-inch  concave  .i;ratin.ii-  of  10  feet  radins  of  ein  vatine. 
mounted  in  tlie  nuinner  einplo\('(l    l»y   Prof.   Rowland.     A  sliortcr 
girder  allows  tin;  use  of  a  *:ratin^  of  only     feet  radius  in  cases  wiicii 
the  li.uht  source  is  too  taint  to  admit  of  the  lii<^hest  disjxM  sion.  Sun 
li<;ht  is  furnished  by  a  lieliostat  on  a  jnei-  some  distanre  to  tin*  nortli 
«d"  the  buildinu".    Klectrieal  ])ower  is  siij)})lied  through  a  ^as  ciigiiu' 
and  stiu'a^c  hattery  ami  also  tVom  the  main  city  wires. 

The  mounting  ol'  the  etjualiU'ial  was  liuisiu'd  in  March.  ls;i].  In' 
Warner  and  JSwasey,  and  the  excellent  lJ.2-iuch  object  ghiss,  lij-uml 
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fromDr.  HaHtmgH*8  caWulatioii,  by  Brashear,  was  in  place  and  ready  for 
Urte  in  April,  1891.  Tlie  spefitroscope  is  large,  the  objectives  being 
alike  and  of  34  inehes  clear  aptn  tare  and  42^  inches  focns,  corrected  for 
work  in  the  viAual  region.  The  in*ating  is  a  4-inch  flat,  in  addition  to 
which  there  is  a  30<^  white  flint  prism.  A  second  photograpliii*  objec- 
tive of  exactly  the  same  ajierture  and  focal  length  as  the  visual  glass 
will  be  provided  and  a  doable  tube  will  replace  the  single  tube,  the 
objec  t  glass  being  so  supported  that  either  one  may  be  used  on  either 
tube. 

The  observatory  was  formally  dedicated  on  June  15,  1891;  it  has 
been  incorporated  under  the  laws  of  the  State  of  Illinois  and  its  con- 
trol  is  vested  in  a  board  of  trustees.  The  plan  of  work  includes  a  study 
of  solar  phenomena,  with  especial  attention  to  spectroscopic  invest  igi^ 
tions  of  the  spots,  chromosphere,  and  i>rominences.  An  interesting  and 
well-illustrated  description  of  the  observatory ,  together  with  an  address 
delivered  at  the  dedi(?atiou  by  Prof.  Young,  is  published  in  the  Sidereal 
Messenger  for  August,  1891. 

Kiel:  Krueger. — '^Centralsti'lle  fdr  astronomisclie  Telegramme.*' 
Spectroscopic  and  photometric  observations,  observations  of  comets 
and  asteroids  and  computations  of  orbits  and  ephemerides. 

KoNiGSBERG:  C.  W,  F.  Petets, — Meridian  observations,  heliometer 
measures  of  double  stars,  and  for  parallax  j  observations  of  comets  and 
of  the  moon.  Meteorology. 

Kremsmunster  :  Wagner, — Observations  of  comets  and  sun  spots. 
Time  service,  meteorological  and  niagnetie  observations. 

Ladd:  Upton. — ^The  Ladd  observatory  was  formally  presented  to 
Brown  University.  Providence,  K.  1.,  by  (lovcrnor  Ladd  on  October  21, 
1891.  The  building  and  e<iuipment  have  cost  nearly  $.'JO,(M)0.  The 
main  i)art  of  the  building  is  43  by  27  fe<^t,  and  the  transit  room  25  by 
l.">  feet.  The  <'hief  instrunuMit  is  an  equatorial  of  12.2  inches  ajjerture, 
objective  l)y  Brashcar,  and  mounting  by  Saegmuller.  It  is  (uieof  three 
recciitlv  made  bv  Mr.  Brashcar  from  the  fornnilse  of  Prof.  C.  S.  Hast- 
ings.  The  mounting  embodies  several  ccmvcnicnt  devi<*es.  The  spec- 
troscope, which  is  of  special  excellence,  is  by  JUashear. 

Thi'  (  lock  loom  is  a  chamber  in  the  c(juatorial  l>ier,  and  contains  a 
Howard  sidereal  and  a  Alolvncaux  mean  time  clock.  The  other  instru- 
ments  arc  a  .">  in(  h  i)()rtab]e  transit  by  Saegmuller;  a  smaller  transit  tor 
students*  use,  a  Warner  and  Swasev  chrouo^^raj)!!.  seveial  chronoin 
cters  and  sextants,  a  bamjirapli,  therniograi>h,  and  reconling  hygrom- 
eter by  Richard  i'rcres,  a  recording  rain  and  snow  gauge  by  Ferguson, 
and  ordinaiy  meteorological  instruments.  The  observatory  is  designed 
primarily  for  the  instrnction  of  slndcnts,  hut  also  for  research,  and  the 
equipment  has  been  }>laniied  for  a  possilHe  extension  of  tiie  latter  as 
the  resoun-es  ol  the  observatory  may  allow.  The  director  is  Prof. 
VViiislow  (  pton. 

Leipzig:  H.Bium. — Parallax  measures  ol  stars  with  large  proper 
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motions,  observatioiis  of  plaiiots  and  aateroicK  Zone  work  +5<>  to  + 
livo,  and  to  +150;  triangalation  of  tnipezinm  of  Orion.  Time 
service  and  meteorological  observations. 

LiOK:  HoldeH. — A  new  bnildiiig  litis  been  erected  to  cover  the  Wil- 
lard  pbotographic  lens  (aperture  5.9  inches,  focal  leugtli  31  inches),  and 
its  moantiug  by  Brasbear,  presented  by  Hon.  G.  F.  Crocker.  The  dome 
is  10  feet  in  diameter,  and  attached  to  it  w  a  photographic  darli  room 
about  10  by  11  feet. 

A  graduate  school  of  astronomy  has  been  established  at  the  Lick 
Observatory  as  a  part  of  the  gratluate  system  of  tlie  University  of  Cali- 
fornia, and  a  special  fund  established  by  Mrs.  Phebe  Hearst  is  in  part 
available  for  the  expenses  of  advanced  students  elected  fellows  by 
the  regents. 

Barnard's  discovery  of  a  fifth  satellite  of  Jupiter  with  the  3<i  inch  re- 
fractor has  been  referred  to  elsewhere. 

Lli!:<}E:  Ftflie. — This  obst'rvatory  is  ;il tiiciied  to  llie  iJoViil  Observa- 
tory at  Brussels,  and  its  observati<jiis  are  ]»nblisli(Ml  in  tlie  Brussels 
volumes.  Miu  li  excelh'iit  1  liedietial  work  lias  been  done  byM.de  Ball 
while  awaitinji:  re[)aii  s  to  tlif  meridian  circle. 

Livkkfoul:  riumiKcr. — Time  service,  chrononu'ters,  meteorological 
observations.  The  8-ineh  eiiuatorial  has  been  used  in  the  systematic 
observation  of  comets. 

Lund:  Folkr  fJiu/strihii. — Work  on  zone  +35^  to  +40° 

Mc(.'oRMi(v'K :  tStonr. — Prof.  Stone  has  ]Miblishe(l  a  continuation  of 
the  Bonn  Durchniusterung,  upon  which  he  has  been  engaged  lor  a 
number  of  years. 

MAD11A8:  Smith. — Mr.  0.  Michie  Smith,  since  the  <Ieath  of  Mr.  l*o«r 
son,  lias  been  cliielly  eii^^a«j:ed  in  imsliiiij;  forward  the  pnblicalion  of 
ol)servatioiis  of  earlier  years.  Observations  other  than  those  re(|uiu'(l 
for  tlie  ellicient  maintenanee  of  the  time  service  have  been  entiicly 
subordinated  to  t  he  work  of  i)nblieation.  Two  volumes  of  the  valuable 
Madras  Mo  'nJidn  Circle  (>hsvrr<(fi(ms  have  been  issued. 

Mei-UOUIINK:  EUcrii. — Meridian  circle  work  has  been  eoiitinnoil. 
The  i>hoto;xraphic  telescope  was  mounted  in  .Tanuary,  18tH,  and  consid- 
eralde  i)ro{;ress  has  been  made  towards  the  ])hotojiraidii(*  ratalomie. 
Mcteorolojjical  and  mairiietic  observations,  time  service,  and  clnoiiom- 
eter  rating  have  Iteeii  kept  u|),  but  the  ol>servatory  has  been  seriously 
crippled  by  the  reduction  of  its  appropriatitms,  uei'essitating  the  retire- 
ment of  two  assistants. 

Milan:  Svhiapiu  rlli. — Measurements  of  double  stars;  ])rcparalions 
for  a  cata]o)j;ne  of  1,1()U  stai's,  v.owv  -4-2^  to  4-<i^  obsci  ved  from  1800  to 
1872.    Lon<ritnd<'  work,  time  service,  and  ma«;netic  ohsi  rvarions. 

Mississippi  rNivi:KsiT\  :  Fulton. — lender  date  <•!  July  0,  1801.  it 
was  rej>orted  (Sid.  Mess..  Xo.  *M)  that  a  ••twin  eipmtoriai"  (a  l.">  inch 
visual  telescop*'  and  a  1>  inch  i)horoui a phic  tclescoposide  bysideouthe 
same  mouutiug)  was  under  coustructiou  by  Urubb. 
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Mount  HoLyoKE  (South  Hadley,  Mass.)— Suu -spot  observations. 

Mount  Kosa. — A  small  observatory  is  in  course  of  construction  on 
Mount  lloiia^  15,000  feet  above  sea  level,  consisting  of  a  wooileu  hut  10 
by  foot. 

iMuNioii:  Seeliger. — A  new  Ropsold  0-inch  meridian  circle  was 
niountod  in  .1  uly,  1891.  Observations  of  comots  and  of  Suturn  with  tlie 
10^  incli  rofi  iU'tor;  investifjations  of  ]»orsonal  ecjuation  dependent  on 
tho  inagnitudos  of  stars;  longitude  work,  metoorological  observations. 

iS^ATAi.. — Obsorvations  of  tho  Moon's  position  and  of  Mars. 

0'(1  VALLA:  Konkoly. — Observations  of  sun  spots,  drawings  uf  Jupi- 
ter; a  fow  sport roscopic  observations  and  soino  ph(>tograi)hic  experi- 
ments. Mucli  time  liaa  been  spent  in  tho  reorganization  of  the  Gov- 
ernniont  Metoorologieal  Hureau. 

Oxford  (Tnivorsity). — Tho  series  of  observations  for  determining 
by  photography  tlio  i)ar;ilhix  of  about  30  stars  chietly  of  the  second 
niagnitudo  lias  boon  coinph^tod  and  tho  results  published.  jMuoh  time 
has  boon  spout  iu  tiu'  proi)aration  of  tlu*  now  iustruuionts  to  bo  used 
on  tho  iutornational  ohart  of  tho  heavens,  and  a  cousiderablo  number 
of  i)latos  comprised  in  the  zone  assigned  to  Oxford  have  boon  oomplotod. 
Experimental  work  has  also  been  done  for  the  committee  in  charge  of 
tho  international  ohart. 

A  convenient  obsoi  vatory  has  been  ereotod  contiguous  to  the  main 
building  for  tho  oxolusivo  use  of  university  students.  This  obserVtatory 
isfuruisho(l  with  two  small  transit  oircles,  throe  telescoiies,  one  of  which 
is  a  reHoctor  of  ir»  iix-hos  a])erturo,  and  subsidiary  apparatus. 

Paris:  Tixscrautl. —  In  tho  report  for  ISIM  the  director  stated  that 
tho  (iand)oy  circle  had  been  ai)i»Ii('d  to  the  investigation  of  tho  latitude 
and  tho  question  of  its  variation;  observations  to  determine  the  oon- 
stant  of  aberration  wore  completed,  and  besides  the  usual  planetary 
and  oouH'tary  obsorvaticms,  a  cousiderablo  number  of  measurements  of 
double  stais  and  miorometrio  measures  of  nebuho  wore  made. 

Photographic  work  upon  tho  groat  chart  and  ui)on  tho  moon  has 
l)een  continued,  and  the  nowly  organized  dopartuu-ut  of  spectroscopy 
has  obtained  iutorestiug  results  under  M.  Deslandres. 

The  reprut  lor  18!>L'  ooiitains  a  tribute  to  Admiral  Mouchez,  the  late 
diK'otor.  an  account  of  gratifying  progress  in  the  ])hotograi>hio  and 
s)»octi ()sct)i»ic  work,  and  with  the  oipiatorial  coud«'.  A  lJuroau  des 
iMesuros  des  Cliches  (hi  Catalogue^'  has  been  organized,  with  Mile. 
Khnnpko  at  its  head. 

PoTSDAAi:  VfHjel. — The  spectroscopic  dotormiuation  of  tho  motion  of 
stars  in  tho  lino  of  sight  to  which  Dr.  \'ogol  has  given  especial  atten- 
tion has  been  continued,  aud  many  of  tho  results  hav<'  been  published. 
Dr.  Soheincr  has  worked  upon  stellar  spectra  and  tho  spectra  of  solar 
prominences.  Prof.  Miillor  and  Dr.  Kompf  have  com])let4'd  their  obsor- 
vations for  a  i»hotonu'tric  Dnrchmustcrung.  and  Prof.  Miiller  his  long 
series  of  photometric  observations  of  the  planets.   Dr.  Lohse  aud  Prof. 
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Spoerer  have  been  eiiga£;:c(l  in  photographic  and  visnal  observatloiui  of 
the  mn, 

Prague:  Safaril; — Variable  j*tur.s. 

Prague  (University):  Weinek, — Drawiugsof the iiKKm.  Deterniiiia- 
tion  of  latitude,  observations  of  Jupit<ir\s  .satellites,  time  service,  mag- 
netic and  ineteorologieal  observations. 

Providence  (R.  [.).^See  Ladd. 

Radoliffe  (Oxford) :  Sfom. — Work  on  the  general  <  ntalogne  of 
0,.*-J5(>  stars  for  IHtMl;  nv^ridian  obsrrvaHons  of  the  stiu  and  moon.  Ob- 
servations of  eoniets,  double  stars,  and  oj-cultal ions.  .Meteorology. 

Komi:. — Tin*  first  fascicule  of  the  publications  ot  tlie  new  Vatican 
observatory  contains  tlic  intci  i  >tiiijLr  l*ai>:d  Brief  founding  the  observa- 
tory, an  histori^-al  introduction,  and  two  jiapcrs  on  astronomical  phot4»- 
grapby,  to  wlii<  ii  tlie  observatory  is  to  be  for  the  present  devoted. 

RorsDoN  (Lyme  Kegis)  :  /V/7,-. — N'ariable  stars;  tiuje  service. 

San  1)iH(;()  (Cal.) — Mrs.  IM-octor,  wi<low  of  the  late  K.  A.  Proct^jr, 
proposes  to  erect  an  observatory  at  San  Diego  as  a  memorial  to  her 
husband;  an  l.S-incli  object  glass  has  iteen  ordered. 

S.\N  Fernando:  Viniv(jin. — rapt.  J.  Viniegra  has  been  appointed 
director,  to  succeed  ('apt.  rnjazoii. 

Smith  (Beloit.  Wis.):  ]Uu<tn. — 8un-spot  obscrvati(»ns,  etc. 

Stonviiuiist :  Sith/rfdrcs. —  Photography  of  tlic  solar  spectrum  and 
of  stellar  spectra;  drawings  of  sun  spots  and  measures  of  the  chromo- 
sj  here  and  ])ronunences.  A  new  ir)-inch  refractor  has  been  purchased 
with  the  fund  raised  to  the  nwinory  of  the  late  Father  Perry. 

S ruAsnuKij :  lierher. — The  meridian  «  ircle  has  been  used  iu  oh.serv 
ing  the  zone  —2'^  to  — and  idso  the  sun,  moon,  and  planets.  Some 
defects  in  the  <'onstruetion  of  the  altazinuith  were  remedied  and  the 
instrument  was  used  in  a  carelul  series  of  observations  tor  the  determ- 
ination of  the  variation  of  latitude,  beginning  in  May,  18U1,  and  ending 
in  March,  18JI2. 

SvDNEV. — Tiaiisit circle  work,  ol)scr\  at ions  of  double  stars  and  of 
comets:  jdnttogi  aphi<'  work  for  the  in  ten  la  t  ional  chart,  photographs 
of  comets  and  of  Mars.    Weather  chart  sci\  ic«', 

Temi'LE  (liUgby ) :  I  )ouble  stars:  nebuhc  photography. 

ToULoi'SE:  ll'ufiiurddtt. —  I'rom  an  ac<'ount  of  the  history  of  the  ol» 
servatory  by  M.  15ig<uirdan  it  appears  that  it  was  originally  estah 
lished  in  1720  on  one  of  the  towers  <>f  the  rampart  of  the  town,  (iari 
puy  made  some  observations  there,  but  afterwards  elected  an  observa- 
tory on  his  own  house  and  superse<led  it  by  a  larger  and  m<»re  <  ommo 
dious  one  in  1770.    Darqnier  assist^'d  him  for  a  time,  but  afterwards 
erected  an  obsei  ^  ntoiy  of  his  own.    Vidal  had  commenced  his  astro- 
nomical work  at  the  oi)servatory  of  Garipny,  which,  however,  became 
the  j)roperty  of  tlie  states  of  Languedoc  after  the  death  of  the  founder 
in  I7S2.   Vidal  retired  in  b'^oT,  and,  after  several  attempts  to  imi)rove 
the  observatory,  it  was  decided  in  1810  to  erect  a  new  one  at  the  ex 
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IrtMuity  tlif  town.  Tin'  buildiiijrs  wore  (•omint'iitt'd  tlu»  Ibllowiiig 
year,  but  it  was  not  until  tlio  end  of  ist(»  that  tlicy  n'ccivcd  their  in- 
struiniMital  ei|ui])nn'iit,    (laripuy's ohs«'i'vatory  was  then  abandoned. 

I '>'i)i:in\  oni)  (  Ajjpleton,  Wis.):  W.  rndmrnod. — Tlu^  T^nd<'rwood 
observatory  in  <*onncetion  witli  Lawrence  University  sit  Appleton,  Wis., 
Avas  e<]ui|>pe<l  at  the  ojteiiin^j  of  tlu'  eolle«jr«'  year  of  lS!)2-'{>,'i.  The  out- 
lit  consists  of  a  10  incli  Chn  k  equatorial.  1  inch  meridian  circle,  uiean- 
tiine  aud  sidereal  <-l<tcks,  chiououieter,  and  chroDoijraph.  A  local  time 
service  has  Ixmmi  established. 

rNiTKT)  Statks  Naval  Ouskk  va  iory  :  McSitir. — At  the  time  of  the 
last  repoi  t  of  the  Superintendent,  Sei)tend>er  2M.  1S02,  tin*  new  buildiu^is 
were  not  ready  for  oc<-upan<*y.  The  usual  routine  oi>servations  have 
been  sonu  w  iiat  interrupted  b\  preparations  nuide  for  the  removal  of 
the  instrunit'iits  to  the  new  site,  advauta^re  beinjj  taken  of  the  iiiter- 
ruj^tion  of  ()bs(  rvati<uis  to  advance  tlie  reducti<»ns  of  ])revious  years. 

I'rof.  Asaph  Hall  was  retired  by  law  froiii  active  service  as  a  statt 
ollicer  of  the  Navy  on  October  15,  1S91. 

lJpri;ij  Tri.sK  Hill:  llmiginis. — V'isual  and  photographic  observa- 
tions of  Nova  Auri|;a'  (18'Jl*). 

IJrsALA:  Dunn'. — X'ariable  stars ;  stellar  photo«;raphy.  A  new  jjho- 
tojxraphic  refractor  of  33  centimeters  ( 13  inches)  oljjective  ha>  be<'n  under 
construe  t ion,  and  has  necessitated  some  alterations  in  the  buildiug. 
Time  service. 

N  assau:  MiifH  Whitney. — Sun-spot  observationH,  observations  ot 
comets,  etc. 

Westaikath:  Wilson. — The  1' loot  (Jrubb  retlector  has  been  re- 
niounteil  and  used  for  stellar  plioro;irapli> .  Some  photo^rai)hs  of 
.lupiter  have  been  taken  witli  a  i)lioto{T:raphi<' ])liotometer,  to  determine 
the  relative  albedo  of  tlu^  planet  and  his  moons. 

Windsor:  Ttblixii. — ()bs»'rvati<nis  of  comets,  double  stars,  o<-culta- 
tiiuis,  and  the  ]>henomeua  of  .Jupit<M*s  satellites. 

Wi )LsiN(iHA>r :  l\sj)in. — Spectroscopic  zouew<uk;  double  stars.  A 
innuber  of  new  variable  stars  have  been  discovere<l.  Meteorological 
observations. 

Yalk. — l>r.  I^>lkinV  helioujeter  work  constitutes  the  chief  astro- 
nomical activity.  In  ISIM  the  series  of  observati<ms  to  (b'termine  the 
parallaxes  «»f  the  tirst  ma.i»nitude  stars  of  the  northern  hemisj)here  was 
completed,  <  )bserval  ions  have  also  been  made  of  comparison  stars  lor 
Victoria,  and  the  computations  on  the  Iris  series  in  1888  have  l>een  cai  - 
ried  tbrward  chietly  by  Miss  Palmer.  Observations  of  comets  and 
asteroids  were  made  by  Mr.  Chase  with  the  .S-inch  IJeed  e(|uatorial. 

I'^rom  .Inly,  l.StH,  to  January,  18912,  the  lieliometer  was  devoted  to  a 
series  of  measures  on  the  satellites  of  d ui»iter  for  tlu^  determination 
of  theii  orliits.  and  the  uiass  of  the  ]»lanet.  Atter  the  com[»letion  of 
this  woi  k  Dr.  Chase  (•nm))l('ted  a  ti  ian^^ulation  of  the  priiicijial  stars 
iu  (Jonni  l>ei  einces.   A  scries  «»1  measures  of  Algol  lias  been  made  to  test 
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the  theory  of  a  sensible  orbital  motion  of  the  bright  componenti  and 
the  theoretical  parallax,  snggested  by  Mr.  Ohandler. 

Yerkes  (University  of  Chicago):  jffa^e.— Through  the  mnnifioence 
of  Mr.  Charles  J.  Yerkes,  of  Chicago,  the  University  of  Chicago  is  to 
have  an  astronomical  observatory  of  the  first  class.  No  definite  limit 
has  been  assigned  to  the  expenditure  contemplated,  but  it  is  intimated 
that  the  eqoipment  shall  be  equal  to  any  in  existence.  The  prindpel 
instmment  will  be  a  40-inch  refhu^r,  the  dislcs  for  which  were  made 
some  years  since  for  the  University  of  Southern  California. 

The  remainder  of  the  equipment  is  still  undetermined,  bat  it  will 
probably  include  a  16-inch  refractor,  12-inch  twin"  equatorial  with 
visual  and  photographic  objectives,  6*inch  meridian  oirde,  and  20-ineb 
siderostat^ 

Zurich:  B,  IFoJf.— 43un-iipot  observations;  observations  for  deter- 
mining the  variation  of  latitude;  time  service. 

ASTRONOMICAL  INSTRUMENTS. 

TirnHhnu'-JliisI hufs  ohJrcHrrs. — Tliiee  lar^r  (»bje<*t  fflu.sses  recently 
iiinde  h\  liiaslicar  are  of  more  tliali  ordinary  interest,  as  tliev  luivi* 
been  ground  by  Prot'.  Hastinjjs'  formula.  They  are  tlie  IG  iiieli  of  tlie 
Goodsell  ( )bs»'rvatory,  the  12.2  of  theLadd  Observatory,  and  the  12  iiu  li 
of  the  Kenwood  I'hysieal  Observatory.  The  erown  jrlass  was  obtaineti 
I'rom  Mantois,  of  Paris,  and  the  Hint  from  the  optical  works  at  Jeua, 
Germany. 

A  new  instrument  has  been  devised  by  A.  Beek,  called  a  Nadb- 
Instrument,''  for  the  determination  of  time  and  latitade  by  observation 
of  the  transits  of  stars  over  a  circle  whose  pole  Is  the  zenith.  The  in- 
stmment is  aiyusted  for  a  circle  of  60^  zenith  distance. 

To  amateurs  a  series  of  articles  on  the  AcUustment  of  a  small  Equa- 
torial," in  the  Journal  of  the  British  Astronomical  Association  (Feb- 
ruary, 1892),  by  Mr.  Maunder,  will  undoubtedly  prove  of  interest  and 
value. 

MI80ELLANEO17S. 

7*riz('}<. — The  I.alande  prize  of  the  Paris  Aea<lemy  for  1S1)1  was 
awarded  to  M.  (i.  Bipmrdan  lor  the  work  lie  has  undertaken  and 
partly  carried  out,  of  micronietrieally  measnrinjj;:  all  the  known  nehn- 
he,  about  six  thousand  in  number,  observable  at  Paris  ;  this  will  be  a 
lirst  st<'p  to  obtaininji:  some  knowledge  of  their  ])roper  m(»tions,  and 
ultinniteiy,  perhaps,  of  their  distances  from  the  sun.  No  niemou-  wa.s 
presented  to  the  Academy  on  the  special  subject  |)roposed  Utr  tho 
Damoiseaii  pri/.e,  "To  ])erfect  the  theory  of  the  inequalities  ot  lonu 
]>eriotl8  caused  by  the  jilanets  in  the  moticni  <d  the  moon.''  it  w;ks, 
therefore,  propiised  a;iain  for  18!)2,  and  its  value  fixed  at  4.000  frant^s. 
i^rizes  were,  however,  a(\jadgecl,  for  their  planetary  and  cometary  iuves- 
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ligations,  to  MM.  (laiUot,  CaUaudreau,  and  Scliulbof.  The  *#uu88en 
prize  was  awarded  to  M.  Bayet,  for  his  sjiectroscopic  work.  This 
prize  is  awarded  annually  for  the  first  seven  years  aftei*  its  foundation 
(1887),  and  becomes  biennial  in  1894. 

Tbo  Lalande  prize  of  the  French  Academy  of  Sciences  was  awarded  on 
December  19, 1892,  to  Mr.  K.  E.  Barnard  for  his  astronomical  discov- 
eries, especially  the  discovery  of  the  fifth  satellite  of  Jupiter,  and  ti> 
Prof.  Max  Wolf  for  hin  work  in  astronomical  photography,  esi»ecially 
in  the  discovery  of  asteroids.  The  Damoiseau  prize  to  MM.  Badau  and 
Leveau;  the  Valz  prize  t<i  M.  Puiseaux  for  his  work  on  the  theory  of 
astronomical instrumentH and  thecimstant  of  aberration;  the  Jaussen 
prize  to  M.  Tacchini  for  his  work  on  the  solar  si>ectruni. 

The  Ikmohve  Comet  Medals  of  the  Agtrontmical  Society  of  the  Pacific. — 
The  following  amended  rules  for  the  bestowal  of  the  m^dal  took 
eflbct  on  Februaiy  20, 1891. 

I.  A  medal  of  bronze  is  established  as  a  ]ierpetnal  foundation  to  be 
given  for  the  discovery  of  comets,  as  follows : 

The  medal  is  to  bear  on  the  obverse  side  the  efligy  of  a  bright  comet 
among  stars,  with  the  legend  "Astbokouical  Society  of  the  Pa- 
cific" around  tlie  border,  and  on  the  reverse  the  inscription,  <*Thi8 

MEDAL,  FOUNDED  IN  1890  BY  JOSEPH  A.  DONOBOE,  18  PRESENl'KD 

TO  (the  name  of  the  discoverer)  to  cohuemobate  the  dis- 
co vrby  OF  a  comet  ON  (the  date)." 

It  is  to  be  uuderstoml  that  this  medal  is  intended  solely  as  a  recog- 
nition of  merit,  and  not  as  a  reward. 

II.  The  medal  will  be  given  to  the  actual  discoverer  of  any  unex- 
pected comet. 

HI.  The  discoverer  is  to  make  his  discovery  known  in  the  usual 
way,  and,  in  order  to  simplify  the  work  of  the  comnuttee,  which,  in 
certain  cases  may  be  called  upon  to  consider  the  merits  of  several  inde- 
pendent discoveries  of  the  same  object-,  he  should  also  address  a  letter 
to  the  Director  of  the  Lick  Observatory,  which  should  state  tlie  exact 
time  of  the  discovery,  the  position  of  the  comet,  the  direction  of  its 
motion  (when  this  can  be  determined),  and  the  physical  appearance  of 
the  object. 

No  application  for  the  bestowal  of  the  medal  is  required.  The  letters 
received  from  discoverers  of  comets  will  be  preserved  in  the  records  of 
the  Lick  Observatory.  Cable  telegrams  to  the  Lick  Observatory  are  to 
be  mldressed  to  Astronomer,  Sau  Francisco." 

IV.  All  communications  will  be  referred  to  a  committee  consisting  of 
the  Director  of  the  Liek  Observatory,  ex  ojffU^io^  and  of  two  other  per- 
sons, members  of  the  Astronomical  Society  of  the  Pacific,  who  are  to 
be  annually  appointed  by  the  Board  of  Directors.  The  decisions  of  this 
C/ommittee  are  to  be  final  upon  all  points  relating  to  the  awanl  of  the 
medal.  The  committee  will  print  an  annual  statement  of  its  operations 
h)  the  publications  of  the  society. 
Mis.  lli  H 
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Under  ordinary  circumstances  the  comet  medal  will  be  awarded  within 
two  months  after  the  date  of  the  discovery.  In  cases  of  doabt  a  \oiif^ 
period  may  elapse.  The  modal  will  not  be  awarded  (unless  under  the 
most  exceptional  circumstances)  for  the  discovery  of  a  tiomet  until  enou|^ 
observations  are  secured  (by  the  discoverer  or  by  others)  to  permit  the 
calculation  and  verification  of  its  orbit. 

y.  This  medal  is  to  be  a  iwrpetual  foundation  from  and  after  January 
1, 1890. 

The  fourth  award  of  the  Donohoe  medal  was  made  to  Dr.  B.  Spitaler, 
assistant  in  the  Imperial  Observatory  of  Vienna,  for  his  di8(*overy  of 
a  comet  *Hn  the  morning  hours'*  of  November  10,  1890.  This  was  the 
first  comet  discovered  by  Dr.  Spitaler. 

The  fifth  award  was  made  to  Prof.  T.  Zona,  adjunct  astronomer  in 
Uie  Royal  Observatory  of  Palermo,  for  his  discovery  of  a  comet  at 
9^  31"*,  Greenwich  mean  time,  November  15, 1890.  Also,  his  first  dis- 
covery of  a  comet. 

The  sixth  award  was  made  to  Mr.  E.  £.  Barnard,  astronomer  of  the 
Lick  Observatory,  for  his  discovery  of  a  comet  at  10  hours,  Greenwich 
mean  time,  on  March  20, 1891.  This  was  the  fifteenth  comet  discov- 
ered by  Mr.  Barnard. 

The  seventh  award  was  also  made  to  Mr.  Barnard  for  a  comet  dis- 
covered at  O^*  55*",  Greenwich  mean  time,  on  October  3, 1891. 

The  t^igth  award  was  made  to  Dr.  Lewis  Swift  for  his  discovery  of 
an  unexpected  comet  on  March  G,  1892. 

The  ninth  award  was  made  to  Mr.  W.  F.  Denning,  of  Bristol,  Kug- 
land,  for  his  comet  of  Marrh  18, 1892. 

The  tenth  award  to  Mr.  W.  K.  Brooks,  of  the  Smith  Observatory,  Ge- 
neva, New  York,  lor  a  comet  on  Auj^ust  L'.S,  1892. 

The  eleventh  award  was  made  to  Mr.  E.  E.  Barnard  for  his  discMiv- 
ery  l)y  photography  of  an  unexpected  comet  on  October  12,  1892,  at 
Mount  Hamilton. 

Tlic  twelfth  awanl  was  made  to  Mr.  Edwin  Holmes,  of  liondon,  Eng- 
land, for  bis  comet  of  November  <J.  18fl2. 

Tlie  tlnrti^eiith  award  to  Mr.  W.  ]\.  Brooks  for  his  comet  on  Novem- 
ber V.l  l.S!»2. 

TJir  Aeton  prize. — Once  in  seven  years  tin*  Acton  ]>riz<' <if  C  1(K)  is 
a\vai(l«'(l  to  tlie  ]>ers«»n  wliose  scientific  writings  Wave  been  niost  scr- 
vifcal)lc  to  tlie  <'ans('()f  natural  religion.  The  last  ])rizc  was  a<ljn<l'r<"'l 
to  Prof.  (1.  Stokes,  of  Cambridge  rnivcrsity.  The  recipient  in  \^*X2 
was  Miss  Agnes  Clerke.  author  of  the  "History  of  Astronom^>  in  llic 
Nineteenth  Centuryj"  of  the  "System  of  the  Stars/'  and  of  Studies 
in  Homer.'' 

The  Ilrucr fund. — The  fund  of  siijXM)  plar<'<l  by  Miss  Bruce  in  Prof. 
Pickeiing's  hands  to  be  used  in  aid  of  a>tronnmiral  uiuk.  has  been 
applied  a^  follows:  To  Prof.  Newcomb.  for  a  di<(  n>-ion  of"  the  rontatt 
observations  of  Vciius  during  the  tran:?its  of  1574  and  166- j  J>r.  I'lass- 
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maun,  print iiijx  observations  of  meteors  and  of  variable  stars;  Astro- 
iiomisehe  Gesellschaft,  const  ruction  of  tal)l«'s  for  the  coniinitation  of 
the  absolute  ])crturbatious  of  the  asteroids  by  (lyhh-ns  method  ;  Inter- 
national (ieodetic  C'omnussion,  disj)atcli  of  w  ]»;irty  to  the  Sandwich 
Islands  for  a  study  of  the  variations  of  hititudc;  Mr.  II.  H.  I'urner, 
('oni)uitat  ion  of  tables  for  reductions  of  star  ])laccs:  Prof.  S.  Ilolden, 
reduction  of  meridian  observations  of  Struv»'  stars;  Piof.  II.  A.  Row- 
land, idi'ntilication  of  metals  in  the  solar  spectrum;  Dr.  L.  Stru\e, 
reduction  of  the  occultations  observed  during  the  eclipse  of  .lanuary 
lis,  188S. 

It  may  not  be  out  of  place  here  to  uote  that  a  legacy  of  100,000 
fraDcti  ($20,000)  has  beeo  left  by  an  old  lady  of  Pan  to  the  Institute  of 
France,  as  a  reward  for  the  person  of  any  nationality  who  shall,  within 
the  next  ten  years,  succeed  in  eommuniciiting  with  the  iuhabitaots  of 
some  other  celestial  body.  Apropos  of  this  legacy,  Flammarion  has 
written  an  interesting  article  in  I/Astrouomie  as  to  the  possibility  of 
our  ever  bciog  able  to  accompliMh  oommnnication  with  our  neighbors. 

The  Danish  Academy  of  Sciences  and  Letters  has  awarded  a  gold 
medal  to  Baron  K.  von  Haerdtl,  of  Innspmck,  for  his  memoir  on  a 
case  of  the  problem  of  three  bodies  proposed  by  the  Acadamy  in  1889. 

Astronomtf  0)1(1  «isi lophffHicti. — Witii  its  one  hundred  and  first  num- 
ber, tlie  iSidcreul  Mrssenfjetf  which  has  hvon  edited  by  Prof.  W.  W. 
Payne,  at  Xoi  thfleld,  Minn.,  since  i  ssi',  takes  a  new*  name,  and  is 
enlarjred,  80  that  a  considerable  jiortion  of  each  number  is  devoted, 
under  the  able  editorship  of  Prof.  (r.  E.  Hale,  of  (  Miicago  University, 
to  what  is  now  known  as  astro-physics.  Prof.  Payne  continues  as 
senior  editor  in  "G<'neral  Astronomy,"  assi8t<»d  by  Prof.  H.  C  Wilson. 
The  bib1iogra))hei;  will  note  tiiat,  tlMUif^h  the  jcuirnal  has  a  new  name, 
the  volume  and  current  number  arc  continued  from  the  Sidereal  Mes- 
Hcnger  ;  thus  the  initial  innnbcr  of  Astronomy  and  Astro-physics  is 
Number  101,"  forming  pai  t  of    V  olume  XI.'' 

It  is  stated  that  tlicn'  an-  to  be  crccte<l  in  lierlin  three  hundred 
**rrania  iiilhiis."  Tiicse  jtillars  will  he  about  IS  fed  liij^h,  nuule  of 
cast  iron,  and  will  each  ioiitain  a  cluck,  nu'teoi-oln;;;ie;il  insi runnMifs, 
weather  charts,  astronomieal  and  ^ico^jraphical  announeenieiits,  aii<l 
also,  as  in  the  streets  of  Paris,  a  i)lan  (d'the  nei^hb<u'inj:^  streets  in  en- 
lar;;(Ml  Ibrm  to  enable  stran«^ers  to  lind  their  way.  The  instruments 
are  to  be  regulated  from  the  observatory. 

A  star  atlas  by  Herr  Jacob  Messer,  of  St.  Petersburg,  the  page  being 
abont  ^  inches  by  8}  inches,  will  be  found  extremely  convenient  for 
amateur  observers  who  do  not  care  to  burden  Ihemselves  with  the  larger 
works.  It  contains  all  the  stars  visible  to  the  naked  eye  (first  to  sixth 
magnitudes,  inclusive),  from  the  north  i>ole  down  to  35^  south  declina- 
tion, together  with  a  selection  of  the  most  interesting  double  stars, 
vanablesy  nebulae,  clusters,  etc. 
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Maeh  interesting  lij^lit  has  been  thrown  of  late  on  Babylonian  as- 
tronomy by  Fathers  Eppiug  and  Strassmaier.  A  series  of  Innar  and 
planets^  observations  has  recently  been  found  in  the  enneiform  tablets 
of  the  British  Musenniy  and  among  others  an  observation  of  a  lunar 
eclipse,  one  of  the  nine  used  by  Ptolemy  in  his  Almagest  Another 
work  of  the  same  authors  shows  that  the  Babylonians  were  able  to 
prediet  the  rising  and  setting  of  the  moon,  and  the  hour  and  magni- 
tude of  an  eclipse. 

Mr.  A.  M.  W.  Downing,  superintendent  of  the  computations  at  the 
Boyal  Observatory,  Greenwich,  was  appointed  to  succeed  Dr.  Hind, 
who  retired  from  the  position  of  superintendent  of  the  British  Nautical 
Almanac  office  on  January  1, 1892. 

The  Astroiioinische  (iesellsclialt  liehl  its  fourteenth  biennial  meeting 
at  M  iinich  August  5-7,  under  the  pretsideucy  of  M.  Gylden.  The  society 
numbers  318  members. 

.1  (ifsfronomical  soclcti/. — An  assooiation  was  formed  in  l»erlin, 
in  180],  lallt'd  the  ^'IJnion  of  Friends  of  Astrononiy  and  Cosmical 
rhysics,"  for  tlie  ])urpose  of  securing  eo-oi)erati<ui  in  tlie  study  of  tliese 
sciences  in  tlie  countries  ol'  central  Europe.  The  strength  of  the  new 
society  is  perhaps  best  indicated  by  the  nanu's  of  its  ofiicers,  Prof. 
Lehmann-Fillies  being  president,  and  llerrn  Fiirster,  M.  W.  Meyer, 
Pla.ssnianu,  Jesse,  Weinsteiu,  and  Keimauu  the  presidents  of  its  six 
sections. 

The  question  of  the  ownership  of  an  aerolite  has  been  referred  for 
settlement  to  the  courts,  and  the  decision  reached  is  of  some  interest 
On  May  2, 1890,  an  aerolite  weighing  66  ]}ounds  fell  on  the  land  of 
John  Goddard,  in  Winnebago  County,  Iowa.  It  was  dug  up  by  Peter 
Hoagland,  carried  to  his  house,  and  sold  for  $105.  Goddard  claimed 
it  as  It  had  fallen  on  his  land,  while  Hoagland  ckiimed  it  as  he  dis- 
covered it  and  as  it  fell  from  heaven.  In  the  suit  that  resulted  the 
court  held  that  the  stone  became  part  of  the  soil  on  which  it  fell,  and 
that  Hoagland  had  no  right  to  remove  it.  The  defense  claimed  that 
whatever  was  movable  and  ibund  on  the  sur£EM»  of  the  earth  unclaimed 
by  any  owner  was  supposed  to  be  abandoned  by  the  proprietor. 
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»BCRoLO(iY  OF  ASTRONOMERS.  1891- J2. 

Adams  (John  Coucn).   Born  uear  Launoeaton,  Comvall,  June  5,  1819;  died  at 

Cuiiil>ri(i^<'.  Ktiiilaiul,  .Tutniary  'Jl.  \H\yj. 
Airy  ((iiouci:  IUodkll).   Burn  at  Alnwick,  July  27,  1801;  Uiu«l  at  itreeuwii-k,  Juuii- 
ary  2,  1892. 

BrOxnow  (Franz  Fribdrioh  Erxst).  Born  at  Berlin,  November  18^  1821 ;  died  at 

Heidelberg,  August  20, 1891. 
Clark  ( r:  p.  .  >  i((  :  k  n  a  s  s  k  i  r  > .   Bom  at  ,  February  14,  1827 ;  died  at  Cambridge- 

port.  DfceinluT  'AO.  18!*1. 
bK  (lA^rvKis  (Awiualk;.    Born  at  Bugnsra,  Nuvciuliur  U,  181U;  4Ue<l  ut  Najiles, 
ilurch  21.  18i»l. 

Oautirr  (Ehilb).  Bom  at  Genera,  April  18,  1822;  died  at  Geneva,  February  25, 
1891. 

Grant  ^Rohkkt).   Bora  at  Grautown-on-Sprey,  June  17,  1814;  died  atOrantown, 

October  21.  ls;(2. 

Hartnui'  (.IniiN).    I'.ni!!  ill  Lomiini,  ISll;  died  at  Liv«ir]>i)ol.  .\pril  21,  1892. 
VON  Hay.nau>  (LL'i»wui).    Horn  at  .Sz^tS' "uy,  lMt»;  iIumI  at  Kaloc^a,  July  4.  18i)l. 
Klbirbb  (Josrph).  Bom  at  St.  Petexaburg,  December  15,  1868;  died  at  Nice, 
Ffbraary  12, 1882. 

Moi'<  III /.  (AM^nf  K  Kkm-st  BarthI^lemt).  Bomat  Madrid,  August 24, 1821;  died 

at  Wissoiis,  .)mi»-  21»,  18!I2. 
PocsoN  (NoKMAN  RoiiEKT).   Born  at  Nottingham,  Maicli  23,  1829;  Uiod  at  Madras, 
June  23,  1891. 

ROTHBRFURD  (LEWIS  MoRRis).  Bom  at  Morrisania,  November  25, 1816;  died  May, 
80,1802. 

SchOni  Ki.i>  (  i:di;ard).  Bora  at  Hildburgbausen,  December  22, 1828;  died  at  Bonn, 

May  1.  1?^91. 

Skydlku  (AuuUbT).   Bora  at  Sijultenbtiig,  J iiue  1, 1819 ;  ilied  at  Prog,  Juno  22, 1891. 
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ASTRONOMICAL  BIBLIOGRAPHY  FOR  1891  AND  1882. 


The  following  bibliography  or  index  catalogue  is  arranged  upon  the 
plan  adopted  in  the  review  of  astronomy  for  1886,  thus  making  thui 
series  of  indexes  complete  from  that  year  to  1892,  except  for  the  year 
1800,  an  index  for  which  vraa  published  in  the  Sidereal  Menenger  for 
1891  (vol.  10,  pp.  84,  356). 

The  principal  books,  memoirs,  and  journal  articles  published  in  1891 
and  1892  that  have  come  under  the  compiler's  notice  are  here  included, 
and  there  are  also  a  few  titles  that  belong  to  earlier  years  but  were 
not  found  in  time  to  insert  in  previous  lists.  Beferences  to  series  of 
observationH,  preliminary  orbits  of  comets  and  asteroids,  reviews,  etc, 
are  omitted,  and  to  condense  it  into  reasonable  limits  the  bibliography 
has  not  been  made  exhaustive  even  to  the  extent  of  printing  all  titles 
that  were  originally  collected. 

The  subject  headings  are  in  alphabetical  order,  with  a  subarrange- 
ment  by  authors.  The  references  to  periodicals  are  by  volume  and  imge 
separated  by  a  colon;  thus:  Obsry.  15:173-89  indicates  volupe  15^ 
pages  173  to  189,  of  The  Obeervatorp. 

The  following  is  a  list  of  the  principal  periodicals  examined: 

Amerioan  Journal  of  Science,  vols.  141-144. 
AHtronomioiil  Joaniali  Nos.  238-283* 
Astronomische  Nachiichten,  Nos.  3010-3139. 

Iv  Astronomie,  vols.  lO  and  11. 
Astronomy  ami  Ann (>)»h\ sfcs,  vol.11. 
Hulh'tin  Astionuiiui|iic,  vols.  H  ami  9. 
CouiptcH  Keu(lu»,  vols.  112,  ll'.i,  114,  115. 
Journal  of  the  British  AHtrouomical  Aa«oei»tiou. 

Monthly  Notices  of  the  Royal  Astronomical  Society,  vols.  51,  No.  3,  to  vol,  52,  No.  9. 

The  Observatory.  \  ola.  14, 15. 

Piihliratioii.H  of  tlu!  Astronomical  Society  of  the  Pacilic,  Nus.  13  to 'Mi. 

Si«ler«';il  Mi-sscni^cr,  vol.  Id. 

Viert^iljaliiaacliritt  dur  Astrououii.Hi  heu  tieaull»chal't.  'Jii.-'Jl.  Jalirg. 


ABBREVIATIONS. 


Abstr.  —  Abstract. 
Am.  American. 
Bd.  —  Baud. 

d.  =  di.  «l«'r,  del,  otc. 
♦m1.  <dition. 
lift.      II. ft. 


u.  l\      ueiio  Folge. 
n.  8.  =  new  series. 
Not.  =■  Notices. 


Obwy.  =  Observatory. 


V    -  1">}:'- 
pi.  platoH. 


portr.  —  portraits. 


il.  =  illustrate. 


I>t.  =  iiart. 


j.,  jour.  journal. 

k .  k .     kill serlich-koniKl><*h. 

Lljjt.  —  I.i^frriing. 

II.  <1.    -  nil  (I.I f <•. 

n.  p.     no  place  of  jiuUluai ion. 


r.  =  reale. 
R«>v.  —  Review. 


sr.  science,  scientific, 
vol.  _  volume. 
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Afaaatnmiti  6'bA«mtory. 

VON  GLASBifAPP  (S.)   [Opening.]  A«tron.  Nachr,,  130: 323.  1802. 
An*.  «lie.  Compt.  Bend.  115:  M6.  IW2. 

Aberration  (ronstniit  or). 

('o.M>ro('K  ((•.  ('.)    I'roristonni  ri'siiItH  of  ;i  detomination  of  the  conalant  of 

alHMTation.    Astroii.  .Four.,  1 1 :  161-6.  1892. 

KCsr.VKK  (F.)  Ik^tiiuiuimg  (ItT  Aberratious-constJintf  aiis  MiTiiUan-Zeiiillulis- 
tauzea  uuabkiiii^ig  vuu  den  Schwuukuuguu  der  PolUuhe.  Aatrou.  NuuUr.,  126: 
239-48.  1891. 

LoKWY  (M.)  and  PuiRKUX  (P.  H.)  Determination  de  1»  conetante  de  rnlM^rra- 
tion.   Couipt.  Rend.,  112:  549, 1089.  1891. 

Ro8/KL(R.  M.)      AxMs  (B.  S.)    Solution  of  8truv«^'M  equntiona  for  tlie  d('t«r- 
iiiiuiitioii  of  the  .-ihi  rrat  inn,  taking  into  iicrouut  tlie  poesible  variability  of 
thn  latit  ihIc.    AHtmii.  .Iiiiir.,  12:  9-11. 
Adan:s  {.John  t  ouch).  [I.si;i-!I2.] 

DoWXLNQ  (A.  M.  W.)  [Bio>;raphicul  sketch. J  VrtljBi-hr.  il.  atttron.  GfaellHch., 
27:108-71.  1892. 

Glaisiukr  (J.  W.  L.)   [Biograpiiical  alcetfb.]   Obary.,  15: 173-89.  1882. 

For  Jtio-jrnphi,.  t/v,  also,  J.  RrU.  AMtron.  AMD..S  :1M.  ItOL  At§9:  M«Bth.  Kot  W:1M-2M>. 
m-'.  Also:  AHtruu.  Juur.,  11:112,  1802. 
Fw  PMtrmU,  «m  J.  Bfft.  Aatron.  Amd.,  2,  AI$»,  Obety.,  15, 18K. 

Aivy.  (George  Biddle).  [1801-'92.] 

DUXKIX  (E.)   [Biograpliieal  aketeh  of]  Sir  George  Biddle  Aivy.  Obary.,  15: 74- 

94.    1892.  Portr. 

TURVKR  I II.  II. )    [BioijrapUical  sketch.]    AHtroii.  Nachr.,  12U:  33-8.  1892. 

Fur  Jiivi/raphy,  a$4  A«trua  Jour.,  Hi  96;  Alto:  C'unipt.  lienti  114:  tfl.  1£82;  AUo:  J.  Brit. 
Aatraa.  Aeni.,  Si  Itt-Sj  AUot  Month.  Not.,  52, 21S:2B.  UVS. 
Ftr  ParlniiC  cm  Obery.,  IS;  Aln:  J.  Brit.  Antrmi.  Amb.,  2. 1802. 

Aiafi^wta  VnlTeraity  Observatory. 

[Db.S('riptiox.]   il.   Pub.  Aatron.  Soc.  Pacific,  3: 110.  1891. 

Algol.  ^>  Variable  atan. 
Altaaimuth. 

C'liuisTiK  (W.  H.  M.)  New  form  of  altazimuth.  Mouth.  Nut.,  52:  480-4.  1882. 
Aateroid  8. 

Downing  (A.  M.  W.)    Orhit  of  Flora.    .Month.  Not.,  52:  585-96.  1892. 
Aateroid  80. 

(iROEUKN  (  ).    liesultate  einer  ueuen  Bahnbestimmuug  dea  Planeten  80, 

Sappho.  Aatron.  Naehr.,  131 :153.  1882. 

Asteroia  143. 

IIabrdti.  (E.)    Klemente  und  Ephemeride.    Aatron.  Naehr.,  128: 19S-8. 

1X91. 
Aateroids. 

Ba<  KLUND  (O. )    B(>we<{iiug  einer  ;;uwit>ttuu  Uruppe  (Icr  kleineii  I'laucten.  54  p. 

4  to.    St.  Petersb.  1892. 
BBRBBRicn  (A.)  Bahnneigung  der  kleinen  Planeten.  Aatron.  Xachr.,  129: 265. 

1882. 

KlBKWooii  (D.)   Groups  of  asteroid.s.    Astron.  and  Astrophys,  11:  TS.'S-P.  1X!>2. 

 .    Similarity  of  certain  orhits.    I'nl*.  Astron.  Sue.  racilir,  3:  ;•.'».  IMiU. 

Kiii'KiiKU  (A.)    Notiz  bctr.  die  Numuicriruiig  der  kleiuea  Planeten.  Astron. 

Nachr.,  130:  159.  1892. 
Notation  for  the  aateroida.  Aatron.  Jour.,  12: 15,  55.  1892. 
WoLP  (M.)  Photographiaohe  Anfnahmen  von  kleinen  Planeten.  Aatron.Naa]ir., 

129:338-42.  1882. 
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Asteroids  of  1890. 

Lkiima.w  iV.)    ZiiHaiiuiuMisti'llunfr  dnr  rhiiifteu-KnUlcckimgen  im Jahre  1890. 
Vrtlisclir.  .1.  .iHtroii.  Cicsi'llsch,  26:  51M>5.  1891. 

Asteroids  of  1891. 

Leiimann  (P.)    ZuHamuieuHtelliiug  iler  riauettiu-Eutilcckiiu^eu  ini  Jubre  1891. 
Vrtlj8chr.d.a8troii.0«8ell8o]i,  27:52-9.  1882. 

Astrology. 

Davbr^r  (A.)   I/Mtroloine  et  1m  m^tanx.   L'A»tiou.,  10: 36^73.  1891. 
Astronomers. 

Harkwick  (£.  £.)    Evolution  of  an  amstettr  astronomer.    J.  Brit.  Askroo. 
Assn.,  2: 496-604.  1892. 

Astronomioal  Sooietj  of  the  Pacific. 

HoLDBN  (E.  S.)  Address  of  the  retiring  president . .  .  Mar.  2R,  1801.  Pub. 

Astron.  Soc.  Pacillo,  8: 103-10.  1881. 
PiKUsox  (W.  M.)   AddrcHH  of  t1u<  retirinfc  president .  .  .   Mar.  20, 1892.  Pah. 

Astron.  &OC.  PaciAo,  4:51-8.  18»2. 

Astronomy. 

Ball  (U.S.)    In  starry  Ko.-iIiiih.    10-f  371  p.  il  S'\ o.    l.niwlon,  1H«»'_>. 

 .    Stjir-Laiid.    Hcini^  talks  with  yuutig  people  about  the  wonders  of  the 

lieaveus.   8 -j- T-  l~iiio. 
Chambrrs  (O.  F.)    Pictorial  astronomy  t  or  general  readers.    15  +  268p.  8to. 

London,  1891. 

CX.BRKB  (A.M.)   .<^yst»Mu  of  the  stars.   Her.  by  Hale  (O.  E.).  Pnb.  Astroa. 

Soc.  of  tlip  ra.  ilir.       IKiMM.  IS'tl. 
Di:NNiN<i  ^^V.  v.)    Telescopic  work  for  starligiit  eveiiiugj*,  11  +  301  p.  il.  8vo. 
Loiidou,  1891. 

QoRR(J.  E.)  star  groups:  a  stndent'A  gnide  to  the  consfcellations.  8vu.  Maps. 
LondoUi  1891. 

Lanolry  (S,  r.)    Tb»Mj«  \v  aMtronomy.   Ne^v  cd.    Svo.    lionton,  1891. 
Maickwick  (E.  E.)   >iak«d>eye  astronomy.   J.  Urit.  Astron.  Assn.,  1:  188-04. 

Waukk.n  (II.  W.)     HecreatiouH  iu  astronomy  with  diri'ctious  f«»r  practical 

experiments  iu  telesropic  vrork. 
WoLK  (K.)   Handbncb  der  Astronomic,  ihrer  Geschichte  nnd  Litteratur.  Band. 

1.    10  +  712  i>.  il,  Svo,   ZHrich,  1891. 
VoiMi  (('.  A. )    I.rHHons  ill  astronomy,  including  Tranography,  10+358  p.  il. 

Svo.    Ho.sfnn,  ISJM. 

Astronomy  (liihli«);:raidiy  of), 

1"«»im:i  ANi»  iU.)    ('atal<i;j;in'  of  the  Crawford  library  of  the  Koyal  Observatory, 

Ediiil»ur«{h.    45»7  p.  4to.    Kdiuh.  1H}»0. 
VON  Gkldkkn  (<).)   Catah>;;iie  of  the  library  of  the  Astronomical  Society  of 

the  Pacific  and  of  the  Alexander  Montgomery  Library.   Pnb.  Astron.  Soo. 

Pai-ific,  3  :  303-32.  1891. 
Tati.ock  (J.)    Index  to  •*  Copernicus.  '  Trans.  N.  Y.  Acad.  Sc.,  10:  87-102. 

ix;»i. 

\V  I.N  lock  (\V.  C.)    Iiri«f  biI»lioj;raphy  «>1  ast  i  oiMtiimal  literature  for  the  year 

18JK),  .January  lo  June.    Sid.  Mch.s.,  10:  X3-li.  18'Jl. 
 .  Brief  bibliography  of  astronomiral  literature  for  the  year  1880,  July  to 

December.   Sid.  Mess.,  10:356-62.  1891. 

Astronomy  (lliBttiry  of). 

Brown  (U.)  jr.  Euphrat4>au  stfllar  ri>searchoK.   PriM*  8<h'.  Biblicsl  Archirol, 

1 1 :  280-304.  1892. 

CiiAMUKltH  (U.  F.)   History  (»f  astronomy.   Hid.  Mess.  10:  457-62.  1801. 
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Afltronoiny  (Iliatory  of) — ContinawL 

Epping  (J.)  ami  Strassmaiku  (.1.  \. )    Habylonisclio  Mondbeoba<  litmip  ii  :ins 

diMi  .Tahn-ii      xinA  70  <I.  r  S.'l.  uci.li-n  A»'r;i.  Ztschr.  f.  Assyriol.  7:2L'(>-:>1.  IX'J2. 
Hi Di.oi  K  ((i.)  &  HocMHKiM  (A.)    l>i<'  AMtroiKtmie  des  Maliiuud  il»u  Muhnm- 

utcMl  iha  Omar  al  Gagiuiui.  Ztschr.  <l.  DeiitHch.    MorgeiiliiudiHch  (icHoilHck.  27 

(Hft.2).  213-75.  im. 
WiTTBTiUN  (A.)  HistoriBeh'Sstrononiische  Fragmento  an8  der  orientaliMclmn. 

Utentnr.  9a  p.  1  pi.  8^.  1882. 
AsliODOiny  (Pmrtirul). 

Campdru.  (W.  W.)   Haudbook  of  practical  astroDomy.  168  p.  8     Aun  Arbor, 

18«»-i. 

Astronomy  (Progress  of). 

AsruoNO.MY  iu  ISSH).    8ul.  Mosh.,  iO:  i;i;i-4i.  1«!>1. 

BouQURT  DR  LA  Oryr  (J.  J.  A. )  Progrfes  do  rantronomie  en  1891.  L'A<itroii.  11 : 
180-«.  1892. 

NoTRS  on  some  points  coniiocttMl  with  the  proj^wSH  of  antronomy  daring  the 

past  y<':ir  [iMfHIl.    MonMi.  Not.,  .->1  :  ■2:\l--J(\->.  ISMl. 
N<>TK<  oil  some  points  roniii'ctt  il  with  the  progress  of  listronoiuy  diiriug  tbe 

past  year  [IHSK].    Mouth.  Not., :  21i)-m.  ltH»2. 
Rrport  of  the  council  on  the  prugretts  of  asteonomy  dnring  the  yearendiug 

SeptemlMT  90, 1881.  J.  Brit.  Aatnm.  Aaan.,  2 :  7-25.   1891 . 
Rrpout  of  the  connctl  on  the  progress  of  astronomy  during  the  year  ending 

September  30,  ls<)2.   .1.  Brit.  Astron.  Aasn.,  3: 10-27.  18»2. 
▲■trouomy  f Theoretical ). 

Ki.txK  K  Studiuu  /.iir  tkourutiHcUca  Astruuoniii*.     1  lluft.   20  p.  8vo. 

VVilhior,  1891. 

SopcHox  (A.)  Traits d'astronomie  th^oritpiu,  consenant  rexpoeition  da  caleal 
doH  iwrtorbations  plandtaires  et  Innairea,  etc.  501  p.  8vo.  Paris,  1891. 

Watson  (J.  C.)  Theoretical  nstronomy.  Errata  by  W.  W.  Campbell.  Pab. 
Astron.  Soc.  Pacific,  3:  87-91.  1891. 

Atnaoaphere. 

.Vc  alito  l{e fraction. 

Ml7LLKR((i.)  I'hutoinetrische  iind  8]>ertroskopi8che  Beubachtitugeu  augeatellt 
aaf  dem  Gipfel  dea^tiB.  101       :i  pi.  4to.  Potsdam,  1891. 

Pab.  d.  Astrophys  Olm.  zn  Potsdam.   No.  27;  (Bd.  8  Stilek  1).   Jtev,  by 
Safarik(A.)   Vrt^Jschr.  d.  astron.  Oesvllseh.   27:243-55.  1802. 

AnroTR. 

BlORLOW  (F.  II.)    New  .inrora-incliiioniefcr.    Sid.  M<  hs.,  10:  4!»fi.  1K91 

 .    Keply  to  ProicHsor  XipUer  ou  "The  theory  of  the  Holur  corona.*'   Am.  J. 

c,  141:  5a3-7.  IHIH. 
 .  Solar  corona;  an  iuMtanoe  of  the  Newtonian  potential  fnnction  in  the  ease 

of  repnlsion.  Am.  J.  Sc.,  142: 1-11.  1891. 
 .  Solntion  of  the  anrora  problem.   Am.  .1.  Sc.,  141: 83-0.  1891. 

Aslmnth. 

Jacory  (H.)    I )otornii nation  of  azimuth  by  elongations  of  Polaris.  Month. 

Not..  ")!':  Hm;.  IH'll. 

Baltimore  Astronomical  Society. 

[Orjjfani/.ation.  j    Astron.  and  Ast  ropliys.,  1 1 :  THi).  1892. 

Binary  stars.   .Sec,  al»o,  imh hlk  >i  ai{s. 

Bi:UMtAM  (8.  \V.)  Now  hiuary .stars /illti,  Soorjjii  IX'k  Sid.me88.,10  :  48iMJl.  1891. 

 .  Now  binary  Htar    208.   Astron.  and  AHtrophyn,  11: 461.  1892. 

GoRR  (J.  E.)  CatAlogne  of  binary  stars  for  which  orbits  have  been  computed. 
Proc.  Roy.  Irish  Acait.,  v.  1,  No.  4. 
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Binaty  »taM— ContSnned. 

MoxcK  (W.  H.  S.)  Speotrft  of  binary  stars.   Asirdn.  And  Aittropiiya.,  11 :32d. 

18f»2. 

PiCKKUiN*;  (  H.  ('.  )    Clos.' l»iniir\  8tar8.    Si«l.  Mess.,  10 :  5.  ISIM. 
8bk  (T.  J.  J.)    Ki-cfiitricitif^  of  the  orliitsof  biuury  Htara.    Sid.  MetM.,  10:ii5-7. 
1S91. 

VooBL  (H.  C.)  Beobacbtangen  der  anf  spectrographinrbem  Woge  unfgefnn- 
denen  Biuaren  Systeme  fi  Aurigae  iind  C  Ursae  majoris  anf  dem  Potailamer 
Obsarvatorinm.  Aatron.  Nachr.,  126 :  2<i&-72.  1891. 

Brtinnow  (Franz  Friodrirh  Ernst)  [1821-'91]. 

K«rEr;KR(A.)    Todcs-Auzeige.    Astroii.  X;u  lu..  IL'S:  205-8.  I8t»l. 

For  Jiiograjjhy.  tee  aUo,  Pub.  Atttrou  Soc.  Pnciiic,  a:  Ml.   1x92,  AUo,  Month.  .\ui..52:  iM 

un. 

Tor  Portrait^  M«  Pub.  Astron.  Soc.  PaoUte,  S. 
Calendar. 

FlaMMARIox  (C.)    OiiridsiWa  du  falemlrier.   il.    L'Astron.,  U  :!.'<>- 1H*»2. 
McP'ARLANi.  (R.  W.)    A  |)i  ti)otiial  <  ;il»'inl:ir.    Sill.  Mess.,  10:  12y-3i.  I8ai. 
Skiu  iku  ( — .)    C.al<'iuli  i«'r  luTiM  t  lu'l.    L'AHtrou.,  11 :  260-5.  1892. 
Camphausen  (<;oitlri»Ml  Liulolph  )  [1,S03-"JM)3. 

VocJKL  (II.  C.)    Toik's-Au/eige.    Astroii.  Niu-lir.,  126:  :i43.  1891. 

Capodimonte  Observatory. 

Amgbutti  (F.)  NnoTa  determinaaione  della  latitudine  del  R.  Osservatvrio  di 

Capodimonte.   Astron.  Nacbr.,  190: 429-Sl.  1892. 

Carleton  College  Obaervatory. 

Paymk  (W.  W.)  [Description  of  tbe  obaervatory  and  instruments.]  il.  Pub. 
Astron.  See.  Pacific,  3 : 85-7.  1891. 

Cbamberlin  Obaervatoiy. 

[Description.]  Sid.  Mess.,  10: 400.  1891. 

Chronology. 

LvNN  (  \V.  T.  ^    AiH  i«'nt  «  lironolo<ry  :m<l  eclipsRS.  Astron.  .Tonr.,  11 :  43,  H2.  1891. 
Ktol'KWKLI,  (.1 .  \.)    Kclipst  s  and  cliionoloijy.    .Vstron.  Jour..  ll:."»7-:).  IMHI. 
.    Kertiricutiuu  oi'  cliroutilogy  by  means  ol'  aucieut  uclipses.    Astruu.  .Juur., 

10: 185;  11: 5,28.  1881. 
— — .   Supplement  to  rerent  contribntions  to  cbronology  and  eclipses.  Astron. 

Jour.,  12: 121-5.  1892. 

Cbrouometwra. 

J.Kt  sciiN'KK  (A.  O.)   Tliennonirtrir  chronometfT of  tbe  Liclc  Observatory.  Pub. 
Astron.  Soc.  Pacific,  3:  177-«0.  1891. 
•  Circle  divisions. 

JjRi  Ns  (II.)    I  ntersuclinng  t-iner  \Vaus<  liatl  'tichen  Theilung.    Astron.  Naicbr., 

130:  17-42.  1892. 
Clark  (George  Bassett)  [1827-'91]. 

Bra8HBAB(.F.  a.)   [Biograpbical  sketcb.]   Antron.  and  Astropbys.,  11 :  ^-72. 

1892. 

For  Portrait,  nrr  Ibid. 
Collimatiou. 

I  PDKGKAI  K  (M.)    Motboil  i'ov  (letermiuiug  the  « uUiniaticni  ol  thv  portaiiio 
transit  instrameut.    Astron.  Jour.,  10: 169.  1891. 
Collimators. 

TUBNBR  (H.  H.)  Observations  for  coincidence  of  the  collimators  through  tbe 
cube  of  the  transit  circle,  (treenwich.  .  .  Month  Not.,  52: 146-63.  1891. 

Colofed  fltara. 

FnAN'KS  (W.  andothtrt.  Deterniinat  ion  of  stiir  colors.  J.  Brit.  Astron.  Assn., 
1:301-4.  1891. 
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Cdtomd.  ■tern— Oontlnned. 

Lbvamdeu  (F.  W.)  Determiaatioii  of  the  eolon  of  stara.  J.  Brit.  Astrtfn. 
Amu.,  1: 196-7.  1891. 

Comet  Brorsen. 

Lamp  (E.)  Dor  Brorsen'  hcIu!,  Comet.  1.  Theil :  dii'  Verbinduiif;  <ler  ErHclu  iimn- 
gen        iiihI  1H70  lunl  die  VorausberocbDung  fUr  Hm.   6^  p.  4to.  Kiel,  itfitt. 

Pul).  (I.  k.  Stcrnw  iii  Kiel.  7. 

Comet  Bncke. 

BACKi.u>ii>  ^O.)  CsiL-uLs  et  reclienheH  siir  1»  cuiui'te  d'Kucke.  Purtie  I:  Tnbles 
pour  le  oalcol  do  Panomalie  ezoentrique  et  dn  logaTittanie  du  niyon-vectenr. 
60p.4to.  St.  P4$teiab.  1892. 

CooMt  Tmnple-Bwlft 

B088SRT  (J.)  Betour  de  la  oom^te  en  1891.   Boll  Astrou.,  8: 185-81.  1891. 

Conat  1402. 

Hblmolt  (— .)  Comet  rom  KrttlOahr  1402.   Aatfon.  Nachr.,  129:  301-6.  1892. 
Comet  X689. 

IIoi.KTSciiRK  (J.)   [Bahader]  Cometeu  dett  .Jabrea  1689.  Astroa.  Nachr.,  129: 
is;>2. 

Comet  1840  I. 

Kk<  iiKVKKiti. ((;. )  DetiuitireBahiiln-stiiuuiiuigdeHCometuu  18401.  Astron.Nacbr., 

i:n  :  24!M>0.  181)2. 

Comet  1840  IV. 

$ciiULTZ-STRi!fHBiL(C.  A.)  Definitive  Bahnelemente.  .  .  28p.4to.  Stoekhtdmy 
1881. 

Cbowt  1897  m. 

K4}Niu  ( R. )  H<;.<4timmaag  der  Bahn  dea  Cometen  1857  III.  Aatron.  Naehr.,  128 : 
885-92.  1881. 

Comet  1867  I. 

Bbokkb  (L.)  Orbit  of  the  periodic  comet  1867  I.  Month  Not.,  51 : 475-84.  1891. 
Comet  1873  VZI. 

St  iiri.iK.i-  (L.)  [OrhUi^  de]  la  mm  t.-  1873  VII.  Bull.  Astroii.,  f»:  118-21.  1892. 
S<-nri.ii<»K  (L.)  and  iiossKin  (J.)    [identitd  dee  com^tea  1873  VII  et  1818  I.] 

liuU.  Astron.,  8:24-0.  1891. 

Comet  1881  VIII. 

CuMKi.  (,J.)    [Orbite  do  In  com^te  1881  VIII.]  Bull.  Astrou..  !>:  441-55.  181)2. 

Comet  1882  II. 

Kkbutz  (H.  )  UnterauehmigeQ  Ober  das  System  der  Cometen  1843 1, 1880 1,  uud 
1882 II.  TheillL  Der  grosse  September.  Comet  1882 IL  (ForteetniQg.)  67. 
p.  4to.  Kiel,  1891.   Pab.  d  Kiel  Stniwrt.  6. 

CooMt  1885  m. 

QallbnmCllrr  (J.)  Definitive  Bahueleroente  .  .  .  Antron.  Nachr.,  ISO:  346-64. 
1892. 

Comet  1886  IV. 

Oppk.nuki.m  (S.)  K.ihii  d«-.s  {loriudiHcheu  Cometeu  1886  IV  (Hrooks.)  Astroii. 
Naclir.,  128:  21>7-;iO0.  1891. 

Comet  1887  HI. 

Reinricius  (P.  A.)  Definitive  BahnelMnrnte  des  Cometen  1887  III.  Astion. 
Nachr.,  128: 161-70.  1891. 

Comet  1887  rv. 

Abrtti  (A.)  Orblta  della  couietal887  IV.   Antron.  Nacbr.,  126: 177-311.  18P1. 
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Comet  1887  TV— C'ontiimetl. 

Chandim:  s.  ( \  ,     [ ( 'ompariaou  ot*  Abetti's  aud  MuUer's  orbits.]  AiitroD. 

Jour.,  10:  liM.  181H. 

Comet  1889  V. 

CiiANDLKK  (8.  C.)    Deflnilive  orbito  of  the  coinpanioiis  of  comet  188B  V. 

AfltTon.  Joar.,  10: 153-63.  1891. 
PoOR(C.L.)  Action  of  Jupiter  .  .  .  Astron.  Jour.,      90.  1801. 

Comet  1890  II. 

BlDflcaoF  (F.)   Beetimmnnff  dor  Bubo  ...  18  p.  8vo.   Wien,  1801. 

Comet  1890  IV. 

BarNahd  (£.  £.)   Strange  aatronomical  coincidence.   Sid.  Mess.,  10;  18.  180L 

Cooiet  1890  Vn. 

Tbnnamt  (J.  F.)  Orbit  of  SpitaWs  oomet.  Month  Not.,  52 : 29.  1891. 

Gomet  1892  Z. 

Barnard  (E.        Obmrvations  and  photographs  .  .  .  Astron.and  Astropbys. 
ll:38fr-8.  1802. 

Comets. 

Bakn'akd  (E.  E.)  ClaaAification  of  the  ])eriodic  cometH  by  their  physical  ap|iear- 

nni  i'.    Antron.  Jour.,  11 :  4fi.  IHOl. 
Hkkiujucii  (  A.)    Hi'iti<»rkun>;  zn  Drirhiniillor  *•  r«'l»cr  die  Vorau8b4;rcciiuuo^ 

dcr  CoiiuM«  ii-llelli;jjkritiMi  "    Action.  >  !ichr.,  131:  7r».  1892. 
C'oaklky  {{>.  \V.)   Tidal  theory  of  the  forniM  of  coiuetH.  Antron.  and  Astrupbya., 

11:  177-89.  1892. 

DrichmOixrr  (F.)  Photometric  der  Cometen.  Astron.  Nachr.,  131 :  309.  1892. 
— -.  X'oransberechnnug  der  Cometen-Hulliglceiteu.  Astron.  Kachr.,  131: 33-42. 

1H92. 

IIkk/.  (X.)    Kk^ktro-statieclic  llypothcseibsr  Coineti-iischwoife.    Astron.  >:tc'hr.* 
12i»:  :U."»-o2.  1M»2. 

HoLRTftciiRK  ( J. )   IleobachtuDg  uiid  die  Ilereclinung  von Cometen*Helliglceitcn. 

Astron.  Nachr..  131 :  239-46.  1892. 
KiAKR  (H.  J.)  Theories  des  qneu<»ji  com^^tairee.   Astron.  Nachr.,  126  :  281-02. 

iwi. 

Ki.KiHKR  (.1. )    (u'sainuitzuhl  der  Coiuftuu  iui  iSouueuttysteiu.    Astron.  >tachr., 
m-.  121-5.  1892. 

Krurgkr  (A.)   Berecbnang  der  Stomngen  der  periodiachen  Cometen  dnrcb  die 

der  Sonne  nahen  Plau<«ten.   Astron.  Nachr.,  129:  ^-74.  1892. 
MoNCK  (W.  H.  S.)  Comets  and  the  galaxy.  J.  Brit.  Astron.  Assn.,  2:21^. 

1S92. 

Kkwtox  (M.  A.)    Caittiuo  ot"  coinetH  by  ulanots,  csperially  tbeir  capture  by 
Jupiter.    Am.  J.  Sc.,  112:  1K{,  182.    1891.  Jit  print. 

 .  Capture  of  comets  by  plauoto.   Astron.  Jour.,  11: 7$-4i«  1891. 

JBra.  by  L<iliin.mn-FllbtfB  (R.)  VrtlJiieJir.  d.  ARtnm.  Q«sdiM>h.,  27:  IW-S.  isat. 

PtUMMRR  (W.  E.)    Comotary  iiot»'s.    Obnry.,  15  :  308,  .3,S9.  1892. 

Sriii'i.iioi'  (  I..)    (>i-ai)(lt's  ]«ertiirti:iti(>i)s  (U>s  eouietcH  p<'riodiques.   Bull. OHtron.. 
8:22r)-r»l.    1K!H.    .sV,  Il.i<l.  117.  191. 

Woi.t  (M.)  Soil/,  iiber  photoi^rapliirtc  .Mot«'oriti-ii  uud  Cometen.  Atttrou.  Nacbr., 
129: 101.  1892. 

Comets  and  meteors. 

MoNCK  (W.  U.K.)  Further  note  on  couicta  nnd  nieteom.  AHtron.  »ud  Astntpliy^.. 
11:274-80.  18!Ki. 

Comets  of  1890. 

Khv.VT/.  {  /.iixaiiitiirnslrlliin;;  der  C  tiin-teii- Kr.sebeiuun^n  d««  .)uhr«Mf  1890. 

Vrtljschr.  d.  astroii.  (iesidUi  li.,  2t>:  6'i-hl.  1891. 
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Conieto  of  1890— Continnwl. 

[List  of  oometa  of  1890.]  Month.  Not.,  51 : 238.  1891. 
[List  with  slomeots.  J  AstroQ.  Jonr.,  10: 176.  1891. 
Comets  of  1891. 

Kkri't/.  (II.)    Zimninnienstollun);  tlor  Conioteii-Krecbmnungea  dM  J  ah  res  1881. 

Vrtljschr.  «l.  natron.  tJesellsch.,  27:  60-9, 1892. 
[List  of  comvXs  of  1891.]   Mouth.  Not.,  52  :  271-4.  1882. 
[List  with  elements.]  Astron.  Jour.,  11 : 188.  1892. 

Oonetoori892. 

Campbbll  (W.  W.)  C<Hiiets  of  1892  and  their  speetra.    Pah.  Asteon.  Soo. 

Pacific,  1 :  24H-60.  1892. 
Comets  (Orbit8  of.  ) 

Kkeutz  (K.)  Buricht  iibur  Cometon.    Vrt^aehr.  d.  aHtrou.  Ge8«)ll8ch.,2B;  906-8. 
18U1. 

SOHDLROF  (L.)  Sar  les  grandes  pertnrbatioiiM  des  oom^tes  p^riodiques.  BalL 

astron.,  8: 147, 191.  1891. 
Wnss  (E.)    Herecluinng  einer  Kometenbnlin  init  ni>riirkBichti|;ini^  von  GUed- 

orn  ho1ir>ror  Onliinnj;.    8it/.uiigsber.  d.  k.  AkiML  d.  Weasensch.  Wiou.  math. 

natiirw.  el.  100:  1132-50  (Abth  2  a). 
Coordinates  (Trautiforiuatioa  of). 

Fkamkb  (J.  H.)    Transformation   reohtwinkliff-spbiirischer  (geodutisoher) 

Ooordinaten  anf  nene  Normalpnnkte.  Astron.  Naohr.,  126:  S53-8.  1881. 
Nbckbb(K.)  Transformation  flphSrisoher  Ooordinaten.    Astron.  Naohr.,  190: 

49-64.  1882. 
Corona. 

BiGKLow  (F.  H.)    HxtoiiHiou  of  thu  corona  and  the  detaila  of  its  Htructuro. 
Obsry.,  14:50-2.  1891. 

 .  Period  of  the  rotation  of  the  sun  near  tho  poles,  as  derived  from  the 

ooronasof  ISTH  and  1879.    Pab.  .\8tron.  Sor.  Paoific,  3:  201-lG.  1891. 

 .    Law  of  tli«'  solar  rorona,    I*nl>.  Astron.  Soc.  Pacifu',  .M :  :t  1-9  1891. 

C'lI.\nnolM'IN  {C.  M.)  Coronal  «  \t<  nsion.  Pnli.  .\stron.  Soc.  Paritir,  3:  'Jti-'iO.  ]H91. 

PRiTCiiKTT  (II.  8.)    tsoliir  coroua  ut' Jan.,  1889,  from  thv  photograi>h8.    il.  Pub. 
Astron.  Soc.  Pacifio,  3: 155-02.  1891. 

PUPIN  (I.)  Electrical  discharges  through  poor  vacua,  and  on  coronoidal  dis- 
charges.  Astron.  and  AstrophvH.,  11 :  183-86.  1892. 

SciiAKnKi:i,K  I'.r.  M.)    Sonio  pliy.sioal  phi'iiotnona  involvi^«l  in  the  mechanical 
theory  of  thu  corona.    Pub.  Aatrou.  .Soc.  Piicilic,  3:  70-3.  1891. 
Cosmogony. 

Backuousk(T.  W.)    Sfcmcture  of  the  sidereal  universe.    21  p.,  11  pi.   4 to. 

Sunderland,  1881.   Publns  West  Hemdon  House  Obsry.,  1. 
Srr  (T.  J.  J.)   Origin  of  the  stellai  systems.   Sid.  Mess.,  10: 179-87.  1891. 
Ctowborough  Obaervatory. 

K()iti:i£Ts  (I.)    Ts  iac  Kobrri's  urw  ul>sLrvatory  on  Crowborough  Hill,  tSuHsex 
[Knir.].    M<»iith.  Not.,  51:  118.  1891. 

Defective  illuuiiuatioo. 

Ahdinu  (E.)  Liehtverthoilnng  auf  <nner  nnvoUstandig  behtuchtcten  I'laneten- 
scheibo.   Astron.  Nachr.,  129: 377-88. 

Domos. 

Christik  (  W.  H.  M.  )   New  domo  to  be  erected  at  the  Royal  Observatory,  Green- 
wich.  U.   Month.  Not.,  51:436-8.  1891. 

Double  stars. 

liURN'HA.M  I  s.  W.i    (  nniiiaiiinn  of  Abirbaran.    Moni li.  Not ..  51 :  3U-3.  1891. 

 .    Companions  to  Kfgnlns.    .Monlb.  Not.,  51 :  1><!H. 

 .   Donble-atar  discovcrieH  and  niua^uri's  nia(l«>  in  1891  Avith  the  Hd-ineh 

e^mitorial  of  the  Lick  Observatory.  Astros.  Nachr.,  130 : 257-342.  1882* 
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Double  stara—Continaed. 

 .   Invisible  double  Stan.   il.  Month.  Not. »  51:  S88-tti.  1891. 

 .    Motion  of  20  Draronis.    il.    Month.  Not.,  51 :  .|r>}».  1801. 

 .    Motion  of  2  252.%.    Mouth.  Not..  .52:  {»7-100.  1K91. 

 .    Note  on  ...  2  180.    Si«l.  Mosh.,  10:  72.  18«l. 

 .    Orbit  of  02  269.    ObHry.,  14 :  263.  1891. 

 .   Orbit  of  K  PegAsi     960).   Month.  Not.,  51 : 313-6.  1891. 

 .  Orbitof /9Delphini.  Sid.  Mess.,  10:  215.  1891. 

 .  Orbit  of  02  286.   Bid.  Mess.,  10:273^.  1891. 

 .    Proper  motion  of  2  1321.    Sid.  Mess.,  10: 168-71.  IKOl. 

Com  STOCK  (ii.  ('.)  [Baruham'M  uietUml  of  observing]  double  stars,  bid.  Mess., 
10:  277-9.  18!H. 

Glasbnapi*  (S.)    Biiliu  do.H  DoppeUturns  ,?  883.    Astrou.  Naclir.,  130:  -109.  1892. 

 .   Bahn  des  Doppelsterns  8  Sextantis.  Astron.  Naebr.,  130: 411-6.  1882. 

 .   Bestimmuug  der  Bahn  des  Doppelsterns  q»  Utsas  Midoris.  Astron. 

Nachr.,  130:  415-22. 

 .    OrUit  nf ;»  Ar;,Mls.  mM.    Muutli.  Not..  ."»2:  .-.4(».  1H;>2. 

 .    Orbit  of  til.-  (lonbl.-  star  k  IV^rasi,  .\.  C.    Month,  Not.,  52:648.  1892. 

 .    Orbit  of  i:  186.   Astrou.  .lour.,  11 :  41,  71.  18i)l. 

 .  Orbit  of /3  612.  Astron,  and  Astrophys,  11 :  46.  1892. 

GoRB(J.  E.)  Orbit  of  OS  269.  Month.  Not.,  .52: 550.  1882. 

 ,    Orbit  of  )  Corona' Australis.    Month.  Not.,  52:  5(a  1802. 

 .    Orbit  of  >  Centauri.    Montb.  Not.,  52:  .505.  1892. 

 .    Orbit  of  ,S7  re;ja.Hi  (2  2912).    Astn»n.  Narbr.,  131:  137.  1892. 

 .    Orbit  of  £  2525.    Month.  Not.,  .53:  44.  1892. 

Hall  (A.)  Notes  on  dooble  stars.  Astron,  Jour.,  12:  4.38.  1802. 

 .   Relative  nioti<m  of  61  Cygui.   Astron.  Jonr.,  11 : 140.  1892. 

Lbavrxwortii  (F.  p.)  Personal  error  in  olmenrations  of  position  angle.  Sid. 

Moss.,  10:  116-9.  1891. 
LKWisfT.)    Orbit  or36  .\ti«lrom»Ml:.- (i:  73k    .Month.  Not  .  51  :  l»i2-«;.  IHHl. 
I'lCKKKiNu  (E.  C.)    Discovery  of  double  stars  by  mean-iol  their  spectra.  AAtron. 

Narhr.,  127:  155.  1891. 
PowRLL(£.B.)  Koteon  theorbitofaCentaori.  Month.  Not,  52: 606-8.  1802. 
Srk  (T.  J.  J.)  Origin  of  the  stelUr  systems.  Obsry.,  14 : 116-32.  1891. 
— — .   Great  exr<'ntricitips  of  the  stollar  orbit^s.    Obsry.,  14  :  92-n.  1891. 
Ski.lors  (R.  r.  )    Orbit  of  y  Corona'  .Vustralis.    Month.  Not..  53:  1.5-7.  1892. 
VoiJKL  (H.  C.)    Komarks  on  Mr.  Fowler's  uote  ou  the  duplicity  of  a  Lyrae. 

Month.  Not.,  51:  104-8.  18i»l. 
— — .  Periode  von  a  Virginto.  Astron.  Nachr.,  127  :  255.  1891. 

Doable  stara  (Orbits  oO. 

Bamr AUT  ( A.  A. )  Determination  of  donble^tar  orbits  from  spectroscopic  obser- 
vations of  tho  velocity  in  tho  line  of  sight.   Motfth.  Not.,  51:816-30.  1891. 

— — .  Geometrical  nicthoil  of  finding  tin-  !ii()^t  ]» robabb"  apparent  orbit  «)f  a 
(loublostar.   4  p..  2  pi.,  8vo.   Dublin  1891.    liepr.  from  Proc.  Roy.  6oc.  Dubl. 

Sarth. 

CoRXiT  (A.)  HescarcbeH  on  the  mean  density  of  tho  earth.  Mouth.  Not.,  51 : 
446.  1891. 

Flammario.v  (C.)  Comment  arrivera  la  fin  dn  monde.  L' Astron.,  11 :  416, 457. 
1892. 

llAttpT  (P.)   Momentanbevegnngen  der  Erdaxe.   Astron.  nachr.,  129:  249-68. 

1892. 

Earth  (Orbit  of). 

IIaij.  (A.),  jr.    Sei  iibir  |M  i  tiii  l>:iliniis  of  (he  earth  produced  by  tin-  action  of 

Mars,    Astrou.  Jour..  11:  lC»-8.  1891. 
I.SXKA  (R.  T.  A.)  Secular  perturbations  of  Ibe  earth's  orbit  by  Mars.  Month. 

Not.,  62  :  80,  479.  1801. 
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BoMpM  of  the  Bun*  188d,  Jma,  1, 

Kf.i><>|{T  of  the  observations  made  by  the  Wnsbington  iinivenity  eclipso party 

ut  .\orni:in.  f'al  H!»  ]>.  7  pi.    4to.    Ciinlaitlgf.  1H91. 

IJi'ToN  (W.f  iin<l  KttTffi  (A.  L.)    Mfleoiologir.il  and  other  observations  at 

Willows,  Cal.  34  p.  il.  Ito.  Caiubridge,  18JI2.  Aim.  Hurv.  Coll.  Obsry., 
V.  29,  No.  1. 

ScUpse  oftlM  BvLO,  1893,  April  15-16. 

Pritchrtt  (H.  S.)   [Obfl6TviQ({  stations  available.]   Astron.  and  Astrophys., 

11  :  4.-»4-7.  1H92. 

T«)i>i>         1*.)    Data  (cbiotiy  iiietnor()logii';il  *  ticirin-x  ti]>on  tin*   sflrction  of 
[c)l»orviug]  HtatiouB.   24  p.  8vm.  [u.  p.  18i^2J.    Uupr.  froiu  Aui.  Metuurulog.  J. 

Bolipses. 

TisiiEKAND  ( 1-',  j    Moveiueut  (le  la  lune  et  lea  pluH  uuciouue.>i  CH-lipscs.    il.  L'As. 
tron.,  11:  161-71.    1892.  * 

Bolipses  of  the  Moou. 

HAKT.MANN  (J.)  Vergrusseraug  des  Erdachatteiis  bei  Uondflnsteraiasen. 
Abhandl.  d.  math.-phys.  CI.  d.  k.  si&cli.  QeseUsch.  d.  Wiasea.^  17:  365>563. 

1891. 

/iVr  liy  S<>.  K-.'i>r  (U.)    VrtUtchr.  d.  astron.  (ieaoUscb.,  27:  ltM-2Uii.  1(W2. 

Eclipses  of  the  Suii. 

Gri'ky  (  L.  .1.)   Furmiile-s  eoliptiqneft  <le  llaniien  simpllfi^es  et  4l<$moQtroe8  g6o- 
m^triqnement.  il.   Ball.  Astron.,  9:  233,  286.  1892. 

Btoetrloal  Uluminatlon. 

Marcuss  (A.)  Einrichtaug  anr  elektrisohnn  Beleucbtung  astronomiBcher 
Instrumente.  Astron.  Naehr.,  190  :  41.  1892. 

Errora. 

CZ0BF:r(K.  t    riioorio  iler  KuobachtnngRfehlur.    r2-|-*t8  ]).  8vu.    J^ipzig  1891. 

//.«(•.  liy  l'..ir-st  li  (  A.)    VrtljHrlir,  <1  ;Mln.ii  (■.••hcIIkcIi  .  'JT  ;  4  I  J.  1H92. 

LRii>i\N\-FiLiiK8(R.)  Wuhrscheinlii^hstt!  Fehlurvnrthtiiliiugru.  Astrou.  Nachr., 
127:  305-15.  1891. 

Vkltmann  (W.)  Theorie  der  Beobaohtungsfehler.  Astron.  Nachr.,  131: 1-16. 
1892. 

Flexare. 

GrUEY  (li.  .1.)  Mosuro  ilirert«>  lie  la  tirxion  dn  limbo  d  un  ccrcle  median  par 
ses  proprcs  microscopes,    il.    Bull.  Aatrun.,  8:  67-72.  1891. 

de  Oa8paria(Annibal*-i  [1^10-^] 

P'KHr.oi  A  fE.)    N«  <  n.logia.   Astron.  Nachr.,  129  :  247.  18.92. 

Gantier  (Emilc)  [lK22-'!nj. 

Woi.F  (R.)    Nfcrobig.    Vrtljschr.  d.  astrou.  GewillHcb.,  26:  185-92. 
For  Mo.rrapJkjr       alio,  Avtoon.  Hachr.,  198:  383.  iwi. 
For  Portrait,  aeo  Vrmachr.  d.  Mtnm.  GMellseli.,  26. 

Oogeiischein. 

Bakxaiu)  (K.  K.)  Olhservations. ..  lUitde  at  Mount  Hamilton,  lt:^8-'91.  Astron. 
.fi.ur..  11  :  in.  1S91. 

Goodfiell  Observatory. 

Williams  telescope  of  Ooodsell  Observatory.  Sid.  Mesa.,  10: 854,  376.  1891. 

Onmt  (Robert)  [1814-'92]. 

C.  (R.)  [Biographical  sketch]  Nature.  47:36.  (1882,  Nov.lO.)  Jtoo:  Astnm. 
and  Astrophy a.  ,11:  878-90.  1892. 

Gravity. 

MK\i>i:xilALr.  (  T.  ('.)  Dcfcrniinations  of  gravity  with  halt-socond  ]H'ndnlnm8 
on  the  rnriiir  coisf,  in  Alaska  :in<l  at  Washington.  1).  ('..  and  lloliokin.  62 
p.   bvo,  Wubbingtou,  li<S2.   App.  15.    Kept.  U.     C.  aad  G.  tjurv.  l^fUi, 
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Banrard  College  Observatory. 

Exi'Fin  rioN  to  tlu>  SoutluTii  hemisphere.  IMih.  A.stou.  Soc.  PikmHc,  3: 128.  1891. 
Fi.i-^MiNc  (M.)    I{iii  \  ;inl  C'ulh  ]i;o  OI»8ervatury  tuitrouumicul  expuditiuu  to  Peru. 
Pub.  .\stn»n.  Soc.  Paeifie,  4:  58-62. 

PiCKKKiMi  (K.  C.)     A  lurgu  suiithern  telescope.    AMtrun.  uud  AHirupb.Vh., 
11:783-5.  1882. 

— «  [Suggesting  sabaeription  for]  ft  large  aontherateleseope.  3p.4to.  Cam* 
bridge,  18^12. 

PiCKEKiN(;  i  W- H. )    Mountain  station  ..  .    [at  Arequipa,  Peru],   il.  Astnm. 

an<l  Aslrnphys.    1 1  :  :i->:^-r.2.  1892. 

▼on  Hayuald  (Lntlw  i^;  i  (  ISKJ-'JI.] 

FrNYi  (J.)    Todenaii/.ojgo.   A^trou.  Nachr.,  128:  15.  1891. 

H^liometer. 

Gill  (D.)    Reduction  of  distauces  from  helionietcr  oliservations.    il.  Astron. 

Nacbr.,  181: 185-82.  1892. 
LORBNTZRN  (Q.)  Untenacbung  dsr  Sealeo  eines  Heliometeis.  Astrou.  Nacbr., 

181:217-38.  1892. 

SOHun  (W.)   Systenmtische  ('orrcctionen  von  Distanzmeesungen  am  iieliome- 
ter.  Astrou.  Nachr.,  131 :  381.  1892. 

Interpolation. 

FitiscUAUF  ().)   Geuauigkeit  iuttjrpoiirter  Zahlcu.   Astrou.  Nucbr.,  130:128. 
1892. 

Badau  (R.)  fitudes  anr  lea  formoles  d'interpolation.  Bull.  Astron.,  8:273^ 
325,876,425.  1881. 

Jtaplter. 

Bauxaud  (  K.  K.)    Obaervatious  of  tlie  planet  .Iiipiter  ami  his  satellites  during 
18i>0  with  the  12  incli  equatorial  of  tUo  Licie  Observatory.  Muutn.  Not., 

51:543-:..-..  1891. 

■  Obaervatious  of  tbe  spots  and  markings  .  .  .    Month.  Not.,  52 :  7-16. 

1881. 

Clvrkb  (A.  1L>  Jnpiter  and  bis  system.  44  p.  8vo.  London,  1882. 

Elgrr  (T.  G.)   Recent  distnrtwnoo  in  the  nortliern  bemisphere  of  Japite^ 

Ohsry..  1":  l(>i>-12.  isf'.'. 
Fi.AM.MAUioN  (C.)    l)<:couvcrtcs  r{iccntessur  Jupiter,   il.    L'Astrou.,  11 :  81-93. 
1892. 

HoLDBN  (E.  8.)  and  Campbbll  (W.  W.)  Negatives  of  Jnpiter  made  with  tbe 

great  telescope  of  the  Liek  Observatory  during  1891.  Month.  Not.,  52 :  499. 
Khrlbb(J.  E.)    Red  spot  on  Jupiter.    J.  Brit.  Asiron.  Assn..  1 :  43.'..  1891, 
LA\r>FRi:i(  (J.  J.)    I.es  liiniensions  et  la  latitude  juvicenirique  do  la  tache  rongs 

<lo  .Iiipiter.    lJull.  AHtrou  ,  9:  2H;-S.  1892. 
Levkau  {is.)    l)ctei  uiiuali(ui  dc  la  masse  tie  Murs  et  du  la  Jupiter  jmr  lesoI)8«.'r- 

vatiouH  m^*ridiennes  de  V<wta.  Coiupt.  R«<nd.  112:  333-5.  1891. 
Plaiwman  (J.)   Der  Planet  Jnpiter.   Darstellung  der  wirhtigston  Reobaeht- 

wngscrgobnisso  uud  Erliljirun^xsvfisnehe.    11G]».  il.   Krdn  1K92. 
Sciiuii  (\V.)    rntersMi  hung  Ul»er  die  Tigur  Aes  Planetcn  Jupiter.  Astvoo. 

Xaehr..  12i>:  1(^14.  18!i2. 
Williams  (A.  S.)    Notes  of  a  j.ieliminary  examination  of  phuto^raplis  .  .  . 

taken  at  the  Lick  Observatory  iu  1891.    il.    Pub.  Astron.  8oc.  PadfiCi 

4:166-76.  1K92. 

— ; — .  Outburst  of  spots  in  the  northern  hemisphere  of  Jnpiter.  Obsiy.,  14; 

*361.  1891. 

.  Red  spot  uu  Jupiter.   J.  Brit.  Astruu.  Assn.,  1 :  436.  1891. 
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J  upiter— Continned. 

 .   Bediiction  of  uieaaareB  of  tbe  photographs  .  .  .  takeu  at  tho  Lick  <)b« 

Berratory  in  1890.   il.   Month.  Not.,  51 :  402.  1891. 

Jupltar  (Orbit  of). 

DowNMNO  (\.  M.  W.)    Noil!  on  Dainuisean'M  "TubleH  ^Feliptiqueit  den  satellitM 

<1«>  Jill. iter."    Moutb.  Not.,  5l':  r)7:i.  ISHL'. 
Kill  {(i.  \V.)    A<l<litiuuui  teriiih  iu  the  gnat  iitt-ijuuliticH of  Ju|iit(  r  and  baturn. 

Afitnitt.  Jour.,  11:  49-61.  1891. 

Jupiter  (8at4*Uitra  of). 

Bakxard  (E.  E.)  Discovery  and  obiervatioua  of  a  tffth  Aatellite  to  Jupiter. 

Astron.  . Tour.,  12:  81-5.    1W»2,    JNo;  Astron.  Na.  lir.,  131 :  7:?.  \W2. 

 .    Note  on  thr  i.rri.Ml  oftho  t'HtJi  satellite.    ANtron.  .lour..  iL'.Hi.'l.  IMfVJ. 

 .    Notr  on  th)  |>t  rioil  uud  distuncc  uf  the  lifth  satellite  oi  Jnpiter.  .Mouth. 

Not.,  r)3:  3<i.  IWL'. 

 .   8oniefhrther  ohaervatioiis  of  the  fifth  satellite  .  .  .   Obsry.,  15  :  425-7. 

1892. 

[DiHCOVKRYof  A  fifth  satrllite.J  Aistron.  Sor.  Pacitin.,  4:  1119.  1802. 

ENTi>Kf-Ki'N<:  oini'H  t'iinftfii  JiipitcrstrabaDtvn  durch  Bamartl,  1892.  .Sept.  0. 

Ahtron.  Na«hr..  liMh  :'.7:>.  ISI'L'. 
FkkkmaN  (A.)    >SicU'rial  pcriuU  ut'  the  new  MUtellite  ul  .JiiiiitiT.    Month.  Not.,  53: 
37-0.  1802. 

VON  RJSRDTL  (E.)   lu^galit^  dn  quatri^me ordre  proveuaut  de  Taction  matnelle 

des  (It MIX  (1»riiier8  satellites  dc  Jupiter.    Hull.  Astrou.,  9:  L'l2-().  1892. 
Lyxx(W.'1\)  Nonifnclatmvof  th.  sai.  llitcH  »»f  .Jtipitrr.   ohMy.la:  427-9.  1S92. 
Maimh  (A.)    I'ata  tor  ronipntinic  lh<-  positions  of  tlic  satellites  oi' Jupiter,  18Ulj 

with  tables  of  the  inetiualilieK.    .Month.  Not.,  51 :  505-41.  1891. 
 ,   Data  far  computing  tlie  positions  of  the  satellites  of  Jupiter.  1892. 

Month.  Not.,  52: 574-80.  1892. 
MiciiKi.sox  (A.  A.)   Measiirenieiit  of  Jupiter's  satellites  by  interference,  il. 

Puh.  Astrou.  Soc.  Paeitic.  3:  1891. 

Karlsruhe  Observatory. 

\  Kitrit  FKNTi-irin  NtiKX  ...  4.  Heft.    ll-t-3U7p.    4to.    KarlHruho,  18!)2. 

Kenwood  Observatory. 

Hai-ic  (G.  Ji.)    [De.srriplionJ.    I'uh.  A.stron.  .Sue.  racilie,  o:  ;it>-4.  1891. 

 .   [Descriptiuu.]   il.   Sid.  MefM.,  10:321-3.  1891. 

YouNO  (C.  A.)   [Addrefw  at  the  dedication.]   8id.  MesK.,  10: 312-21.  1891. 

Kapler's  problem. 

Pbtbks  ((;.  K.  \V. )    liemerkiiug  znm  Kepler'sohen  Probk-m.    Astron.  Na«)hr., 

120:291.  IS9I. 
Kleiber  (Joseph ).    f  l>'4r.-  ii2. 1 

Ui.A&K.VAl'i'  (S.)    Toilc.suu/ei|;e,    .Vstron.  .\aelu.,  129:  151.  1892. 

Ladd  Observatory. 

BouBii8(W.  A.)   Address  at  the  dedication  ..  .   8id.  Meiw.,  10:  401.  1H91. 
IJpTOX  (W.)   [Desrription  of  building  and  luMlruuicntH.]  Sid.  Mess.,  10:  502-5. 

1S91. 

Lamp  ( Johaunes  Christian).    |  1n.")7-  !i1  ). 

.Vi  \\  KKS(A.)    Toilesanzei^je.    .Vf+tron.  Nu«  hi ..  128  : -;;9.  1891. 

Battkrmann  (II.)   Nekrolog.   Vrtljschr.  d.  Astron.  Gesellsch.*  27:  2.  1892. 
Lstitade. 

BbCK(A.)    Anweniluug  eines  Object! v]M  isniiis  Ktir  >^it- iiud  I'olhoheubestim- 

inunf?.    Astinn.  Naelir..  i;;():  .Sl-!«».  I8i)j. 
OoKTi  (.1.  s.  I    New  niethitd  i'ttr  the  Hininltjineouti  d(*tenuiiiutiou  of  lutitude  uud 

azimuth.     Sid.  .Me.ss.,  10:  189-94.  1891. 
Makcuhk  (A.)   Anwendiing  plioto;rraphisvb(>r  Methoden  fiir  Polholieubestim- 

mangen.    VrtljMchr.  d.  .\stroii.  (ieMellwch.,  27 :  :{OM-i:i.  1802. 

H.  Mis.  114  48 
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LatltodA  (VariBtiou  of). 

D^Abbadib  (A.)  Fluctuation  des  latitudoH  terreatres.  Bull.  Asfnm.,  9: 89-102. 
1892. 

Albrkcht  (T.1    rrnvisorischo  Ri'snltat<-  (l«^r  Hooliiirlituugsreiheu  in  BerliD, 

Pot8<l:im  iiihI  J'r.ij;.     Action.  Nu.  Iir..  1L»«) :  1  LVr^s.  I.S!»1. 

.    iiesiiltutv  tier  fortyeset/tiMi  HtMjbuchtiiugsreihcu  in  livrliu  uaU  I'rag. 

Aiitioii.Kachr.,128:  129-36.  1891. 
— — .   Resultate  der  Beobaohtungsreiben  In  Berlin,  Prag,  Stmmburg  nnd 

Honrduln  betrcflrend  di«  Yertinderlicbkeit  der  Polhube.   i).  Astron.  Nachr., 

131 :  1<5!>.  1S!«2. 

ItAKHt  v/KN  ill.  (J.  van  <!»•  Sainlct.  Variations  of  latituilo  iliMliircd  Iroiii  the 
ubscTvatiouH  of  I'olaris  iiiu<lc  at  (ireeuwich,  1K>1-Il*«i>.  il.  >ioiitli.  Not.,  .'»J; 
286-906.  1891. 

Brrxdbl  (M.)  EinflusH  von  Polocbwanknngen  anf  dit*  geographische  Lagp  der 

Ertlorte.  Aatron.  Nadir.,  131: 59.  1892. 
CiiAXiu.nn  (S.  C.)   Variation  of  latitude.   Afltron.  Jour.,  11;  .19,  6»,  75,  83; 

im  ;  12:  17,  57,  (i5,  97.  Wr2. 
 .    Sui>|n)8»il  8»'rnlar  variation  of  lafitnd.  s.    Astron.  .loiii..  11:107-9.  1H92. 

■  Note  oil  8e<'ular  variatiou  of  latii  lulr.    AHtroii.  .lour.,  1 1 :  i:!4.  lX9i'. 
 .  Oa  tbe  Wasbinji^ou  prime-vertical  obsenratioua.  Astron.  Jour.,  11 : 174. 

1892. 

Co:msto<-k  ((f.  ('.)  Kvlatioii  of  the  periodic  und  secular  variations  of  tbe  lati- 
tude.   Ahtion.  .lour.,  11  :  ni'.  11(5.  1X92. 

 .    iSetnlar  variation  of  latitudes.    Astron.  Jour.,  12:  24.    ltJ92.    JIto  .Viu. 

J.  Sc.,  141':  17()-X2.  1892. 

 .  VariatiouH  of  latitude  observed  at  the  Wasbliuni  Observatory.  .Matron. 

Nalshr.,  127:97-104.  1891. 

pooi  iTTLE  (('.  L.)   Latitude  of  tbe  Sayro  Observatory.  AMtron.  Narhr., 

1L'X:213-X.  IHitl. 

Fi.AMM.Mtlox  (('.  I    Vai  ialtilitt-  (Ifs  latitudrs.     1,  Astron..  10:  loH-l.'j.  ISiM. 
lioi'i.i)  (li.  A.)    I'rriodic  variatiou  of  the  latitude  at  C'oriloba.    Antroii.  .lour.. 
11:129,137.  1892. 

Hrlmrrt  (F.  R.)  Erkllirung  der  beobacbteton  Breiteuuudernugt>n.  Astron. 

Nacbr. ,  126 :  217-21 .    I  s! » i . 
IlKKZ  (y.)    Ilerrn  Folio »  titglicbo  Pulliobenaebwankung.   AHtrou. Nacbr.,  1.^: 

273.  l^in. 

 .    .Jiiliriichti  \  i  r.imlerun;;  tier  rolliiilii'ii.    Astrou.  Navlu .,  i2t»:  ;i21K>4.  18!M. 

Jacoov  (II.)  (I'crniau  variation  of  latitude  work.  Astron.  and  Astrupkys., 
11:471-7.  1W»2. 

Ko.miN'.sKY  (S.)  Variations  do  la  latitude  d«  Poulkovo  en  1891-1892.  Astron- 

Naihr.,  130:1.-)1.  1892. 
La.mi'i.I.)    Nivcaiis^'Iiw  ankiiiijien  tier  Ocr.iin'  als  v'lwr  niriirliclu- rrsaclac  ilor 

Vt  rantlerlirhki  it  (Irr  i'olhiihe.    Astron.  Nadir.,  12ti ;  22:M>.  IfSlH. 
MARcrHR  (A.)    Kt'Hiiltntodvr  fortjrosetxteu  Ucrliuer  BeobachtuugNreili«-  betr.die 

VorUnderlichkoit  dor  Polbohe.   Astron.  Nacbr.,  127: 37.  1891. 
 «  Ergebuisse  dt*r  Expedition  nach  Honolulu  xur  Untonncbuug  d«*r  Pol* 

holienandcruup.    Astron.  Narlir..  131  :  2*»7-302.  1S92. 
Nk\v«  <»Mn  <  S.)    Ityitatiiics  ot  til)'  earth's  rotation  with  r«s|iert  to  tlie  |ieriodio 

variatnMis  of  l;itini<Ie,    Month.  Not..  .V.>:  :{:t(>-ll.  1S!»2. 

■  —   .    Law  an«l  the  (teriod  of  the  v:iriation  of  terrestrial  latitudes.  Ai^tron. 

Naobr.,ldO:l-6.  1892. 
 .  Periodic  variation  of  latitude  and  the  observations  witb  the  Wasbingtou 

l>rime-vertical  tniuHit.   Astnui.  .lour..  1 1 :  si .  1891. 
— — .    If<'inarlis  on  Mr.  <  haiuUvr's  law  of  variation  of  terrestrial  latitudes. 

Astrou.  Jour.,  12:  49.  lt<92. 
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Iiatitude  (Variation  of  )— ContiiiutMl. 

TiiACKKRAY  (W,  (i.  )  aiitl  TimuM-  (11.  II.)    Variation  of  latitude  hh  iiuliratad  by 

riMU'iit  o1»s«»rvations  at  .  .  .  ( Irccnwich.    Month.  \ot. ,  515 :  "J-ll .  1H92. 
TiH).M.>^uN  (W.)    \  ariati<iiis  of  slioit  jii  riod  iii  tlio  latitude.    Nature.    (Dec.  3, 

1891.)   Ab$tr. :  Pub.  Astron.  .Soc,  PaciH«-,  4  :  3».  1802. 
Waxach  (B.)   Hohwankiingen  der  Polhube  voir  I*iilkowa,  1880  und  1891.  il. 

Astron.  Nacbr.,  129  :  329-34.  1892. 
 .   Ableituiig  diT  PolhohonHchwankuii^iMi  ausiiltm  n  I'ulkowaer  Beobacho 

tnngeti  im  enten  Vertical.  Aatron.  Nacbr..  13U:  245-52.  18U2. 
Iienses. 

iJi  HsuAM  (S.  W.)    Nt?w  eulurgiug  photographic  leim.    Astrou.  uud  AHtr<»i)h^VH., 
11:5.^-62.  18J»2. 

HOLDBX  (E.  8. )  Who  difloorereil  tk«  optical  pr< >perti4S8  of  lenses  f  Pub.  Astron. 
8oo.,  Paeific,  3: 13S-40.  1891. 

Levels. 

Hall  (A.)   Thi- spirit  level.   Sid.  M<  ,ss..  lO:  is?.  1891. 
Ti  RNKn  (H.  II.)   New  forms  of  levels.   Mouth.  Not.,  62:  52-6.  1891. 
I«ick  Observatory. 

H<M.i>KV  {]'..  S.)    Notr  on  tin-  tally  hlMoiv^  of  the  Lick  ( »b.Mirv»tory.    il.  Pub. 

Astron.  8oi-.,  Pat  iiic,  4  :  i;«»-.")t».  1892. 
— .  The  great  telescope;  its  accomplishments  for  Hcicnre  during  tb(>  past 

year.   il.  San  Jose  Daily  Merrnry,  Jan.  1, 1892. 
Siii.v.N  (M.  W.)   The  Lick  astronomlrnl  di-jMrtnimt  of  the  University  of  f'ali- 

fornin.   22  p.   iU  8vo.   Itan  Francisi-o,  1892.   i^fjpr. /rom :  Overland  Month., 

Nov.,  1892. 

Light. 

LAN<ii.KV  (S.  P.  1    Lnergy  ami  vision.    U.    Meui.  Nat'l  Acad,  sc.,  5:  7-18  (V.  5, 
I  iiH-ni.  t.  ISiU. 

Lunar  theory. 

Browx  (E.  W.)  Dt'termination  of  a  certain  class  of  ineqnalitics  in  the  moon's 
motion.   Mouth.  Not.,  52:  71-W).  1891. 

 .    Note  on  the  lunar  tlii  ory.    Month.  Not.,  62:  4«W.  ISilJ. 

CaVLKY(A.^    Not.- oil  thr  ItiiKir  theory.    Month.  Not.,  52 :  2-.">.  181»1. 

Danck  VooRii  l>i«'  voiii   Moiulf  \  «•!  iirs;i(lite  atniosph;iris<li<'  Khlx-  iijid 

Fluth  iu  Bezug  uuf  Lntfeniung  iind  .Stundeuwinkel  des  Mondcs.    5^1  p.  ^vo. 

Magdeburg,  1891. 

GoKDoH  (J.)   Corrections  to  Hansen's  Tables  de  la  luno.   Month.  Not.,  53 : 17-19. 
1892. 

Kadac  (R.)   Ni»trs  relatives  j^qnelqnes  points  de  la  th^oriu  do  la  luue.  Bull. 

Astroii.. !»:  :u;i  71.  ls;t2. 
 .    Keinanpie.s  .siir  <-ertHines  inegaliti'-s  ii  longuu  pt-riode  du  nioiivcntent  de  la 

lane.   Bull.  Astron.,  9:  137, 185,245.  1892. 
Stockwbli.  (J.  N.)  Mean  and  secular  motion  of  the  moon's  |ierigeo.  Astron. 

.lonr.,  10:  145  1891. 
Stonk  (E.  J.)    Veritication  of  tin  '  Kpressions  given  in  Delauuay's  iunar  theory 

itv  a  dirert  dilVercntiation  and  substitution  iu  the  difierential  equations. 

Month.  Not.,  r.2:  (»H-70.  ISUI. 
TisHKRAND  (V.)    Notesur  I'l-tat  actuel  du  la  theorie  de  la  luue.    Hull. Astron., 

8:481-608.  1891. 

 .  Accdl^'mtion  s^culairo  de  la  lune  et  snr  la  variability  du  Jour  sid45ral. 

Compt.  Rend.  113:087-9.  1892. 
TrRNRR  (H.  TT.  <   Systematic  errors  of  themoou  in  right  ascension.   Month*  Not.} 

53:11-16.  1892. 
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Barnahi)  (E.  K.  )    [Keinui'k8  uii  olt.si  rvations  of  IBS2  at  the  JLick  Obsenratoty.] 

il.    A.stn.u.  iiiul  A-strojihys..  11 :  r>H()-I.  I8i»2. 
CoMSTocK  ((J.  ('.)    Obsvrvutiuns  ...  at  the  Washburn  Observatory.  AiitroiL. 

aud  Astoophy-s.,  11 : 679.  1888. 
Flamuariox  (C.)   [Demina  di^]  la  plan^te  Mara.  L'Astion.,  11:921-81.  1898. 
 .   La  planMe  Mare  et  hcs  eouditiona  d'habitabUiM:  synth^  ginfnlt  de 

tOiitcM  lt'8  obsjTx  atioiis.    4to  il.    Paris,  1892. 

.    Nou Visiles  oliser  vations  snr  Mars.    il.    L'Astron,.  10:  162-70.  1891. 
 .    Nouvx'lloii  obsorvatiouH  8ur  la  pluueto  Mars.    il.    L'Astrou.,  11:367,441. 

1892. 

 ,  Setour  de  la  planftte  Mars.  il.  L'Aatroii.,  11 : 201, 288.  1892. 

 .   Saiaoua  aiir  la  plan*»te  Mars.   U.   L'Astroii.,  10:  323-42.  1891. 

 .   A'ariatioiiH  ceitaines  obaenr^es  snr  la  plan^te  Man.  il.   L'Astron.  10: 

S8-102.  1891. 

HoLDHN  (E.  S.)    Noti!  ou  the  Ml.  Ilaniilton  observations.  .  .    Juuc-Aug.,  1892, 

il.    Astrou.  ami  Astrophys.,  11 :  ()t!:>-H.  1892. 
Pekrotin  (J.)  ObaervatioDS  de  la  pbuiHe  Man.   Compt.  Kend.,  115:  379-81. 

1892. 

Pit  K Kitixd  (W.  U.)   [Changes  on]  Mara.   il.  Astrou.  aud  Astrophys.  11 :  668-75- 

1«92. 

Colors  exhibited  by  the  plauot  Mars.  Astrou.  autl  .\strophys..  11 :  449,  i>43. 

1892. 

 .    [Summary  of  observations  at  Areq II i)>a,  1892.]   Astrou.  aud  Astruphys., 

11:849-52.  1892. 

ScifARBRRLK  (J.  M.)   Preliminary  note  on  the  obflervations  of  tlu>  Hurfaro 
features  .  .  .  during  the  opposition  of  1892.  Pub.  Astron.  Soc,  Paeitic,  4 : 19l»-8. 

1892. 

.SjiiNE,  ^E.  J.  t    [isolar  puruUax  tiuiit  iiien«liau  observutious  of  Mars,  1892.j 

Month  Not.,  52: 538-il.  1892. 
Tbrby  (F.)   Physical  observations  of  Man.  Astrou.  and  Astrophys.,  11 : 418-80. 

1892.  566^. 

Wir.soN  (H.  C.)   Observations  ...  at  Uomlsell  Observatory,  il.  Astrou.  and 

Asfniphys.,  1 1  :  i>X\,  1S92. 
WiM-icKNi  .s  (W.  F.)  I'hysifhe  Ik'obachtuugen  des  JS^ars  wiihreudiUrOppohition, 

1880.    il.   Astron.  Nachr.,  127: 161-8.  1891. 
YorN4i(C.  A.)  Observations  .  .  .  at  .  .  .  Princeton.   Astron.  aud  Astrophys., 
11:675-8.  1892. 
Mara  (Diameter  of). 

TissKKANn  (F.)   fciur  lu  dialu^tre  de  Mars.  BuU.  Astrou.,  9 :  417-22.  1892. 
MaiB  ( ( >rl)it  of). 

Von  Hakkpii.  (V..)    Note  8iir  truis  iii<'-^alitCK  a  louguc  periodo  du  ujouvement 
(le  .Mars.    Hull.  Astron.,  U:  409-17.  1892. 

Man  (Satellites  of;. 

CoPELAND  ( R.)   Pretended  early  discovery  of  a  satellite  of  Mars.  Month  Not., 
52:493.  1892. 

Machanioa  (Celeatial). 

Lbhmann-Fii.ii^:8  (R.)  Zwei  Fallc  dos  Vielkurperproblems.  Astron.  Nachr., 

127:137-11.  181»1. 

roiN«  AR6(U.)    Mcthodcs  nouvelles  delaui6cani«iuecckHtv.   2vol.8vo.  Paris, 
1892. 

— .  Developpement  a|>]>rooh6  de  la  fonction  perturbatrice.    Compt.  Rend., 
112:269-73.  1891. 

SKBLHiKR  (n.)   Ucber  nllgeroeine  Probleme  dor  Mechanick  des  Hiounels;  29 
p.  4to.  Mtiucheu,  1892. 
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Mechanios  (Celestiul;— Con  tinned. 

Wamd  (T.)  Integration  der  DiflTerentwlgleiohnngen  welehe  die  Bewegongen 
eines  Systeinavon  Pnnkten  bestimmen,  Adtron.  Nachr.,  127  :  863-60.  1891. 
190:377-80.  1390. 

Mercury. 

TRor\  Ki.o r  ( E.  L. )   Observations  sur  les  pUndtes  V^niiH  et  Meronre.   H7  p.  il. 

8v«>.    [I'ar.  1K92?] 

Mercury  i  hiumt-ter  of), 

Amiiuonx  (L.)  Btiitrag  sur  B«'MtimiuuiiK  lUvt  MtMiurdurchuicjSHiMH.  AhItuu. 
Nachr.,  127: 157-62.  1881. 

Mtaonxy  (Orbit  of). 

Habzir  (P.)   Bewegoiig  dee  Merenrperiliels.   AHtron.  Nachr.,  127: 81-A.  1891. 

Meridian  eirole  obMinratiooB.  ^ 

Safforu  (T.  H.)  How  to  make  good  meridian  observations.  Kid.  Mess.,  10: 
118,208,401.  1891. 

Meridian  markH. 

ftRi  KY  (L.  J.)  Trausfonuatiou  dos  mires  meridiennon.   BuU.  Astron.,  8:  321-6. 

IMiM. 

Meridian  [  rriiii««). 

Nkw  origiu  for  terre»itiiil  lougitudeM.    .Sid.  MeHs.,  26H-71. 

Meteors. 

Callakdreau  (O.)  Theorie  des  <^toiles  lilantes.  (.'ompt.  Kend..  112:  1:303-6. 
1891. 

COAKLKY  (G.  W.)  Probable  origin  of  meteorites.  Astron.  and  Astropbys,  II: 

Dknmn<;  (\V.  F, )    Mot»'or  liuiiaiits.    Sid.  Moss.,  10:  ls\n. 

 .    riiysical  nature  of  sUuotiiig  Htara  uud  aorolitc8.  AHtron.  and  Astrophys, 

11:481.  1892. 

Klbibbr  (J.)  DiAplaoement  of  tbe  apparent  radiant  points  of  meteor  showers 
due  to  tho  attraoMon,  rotation  and  orbital  motion  of  the  earth.    Month  Not., 

52:341-.->l.  1K92. 

 .    Opndi'hnije  orbit  mf'l<!ornych  potokof.  [On  the  determination  of  orbits 

of  meteor  tttruauis.]    8-|-322  i».  8-.    St.  I'etcrsb.,  1891 
Iter,  by  Haner  (P.)  YrtUnphrd.  Anlron.  Geiwllsrh.  26;  193-219.  IMl. 
MOKCK  (\V.  II.  8.)  August  meteors.  Pub.  Astron.  Soc.,  Pacific,  3:  114.  1891. 

 ,    (^)rl.its  of  nieteorH.    Sid.  nuvss.,  10:  :?2X-:n.  1891. 

 .    iiadiaut  points  of  meteor  showers.    Pub.  A«trou.  See,  Pacilir,  4 :  217-24. 

18*)2. 

Plas.smann(J.)  ZweitesV'erzeickuissvonMoteorbahnen.  30p.8vo.  Koln,  1891. 
vox  NiBfWL(0.)  Perlheldistanxen  nnd  andere  Bahnelemeute  Jener  Meteoriten 

deren  Fallerscheinnngen  mit  einiger  Bioherheit  beobaohtet  werden  konnten, 

77  p.  8vo.  1801. 

Miorometers. 

FAiHMTriT8  (\V.)    Krenz.stab-inikroiiiPtor.    Astr»>!i.  Nai  lir.,  129:  ril-r»tJ.  1892. 
Hamv  (M.  i  A  l?n(^t'KT  (F.)    Flexion  den  liU  micro  motrii^ues.    Bnll.  Astron., 
8:97-101.  1891. 

POYNTINO  (J.  H.)  Parallel  plate  double  image  micrometer.  Month.  Xot.,  62: 
566-60.  1892. 

ScHrR  (W.)  Bemerkunju;  /n  dem  Aufsatze  von  Dr.  WisUcenns.  Ueber  den  Bin* 
flusH  vonRinjcf-niid  SclieibenblendonaufMilcrometermeesungnn  .  .  .  Astron. 

Nachr.,  129:  211.  ls92. 
WELL.MANN  (V.)  Neue  FormdrsKin;;-un<l  Kautt  u-Mikrometers.  Astron.  Nachr., 
137:265-70.  1891. 
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Micrometers — Continued. 

WisMCKxrs  ( \V.  F.)  EinfluBs  vou  King-und  Sclicibenbl«>ndru  aiif  Mikronieter 
McHHiiugun.    Afttron.  Nm-lir.,  l'2H'.  :H5-^,  18}>1. 

Milky  Way. 

B()i-:i>DicKKU  (O.)    The  Milky  Way  from  the  north  polo  to  10"  of  Bouth  derlina 

tiou    .    .    .    folio.    London,  1892. 
AVp.  .r.  IJrit.  AHtroii.  Assn.  IL:  IffiiL  1892. 
MAKTir  (A.)    Galactic  longitudes  and  latitudes  of  the  brighter  stars  in  a /uue 

of  the  heaven,  eoutaiuiug  the  Milky  Way.    Month.  Not.,  Iiii  74-1  on.  1»<92. 

Mirrors. 

Common  (.\.  A.)  Silvering  glass  mirrors.  Astron.  and  Astrophys.,  LL:  i<52-9. 
1892. 

Wai  oii  (W.  R.)  Dewing  of  mirrors.    .1.  Brit.  Astron.  Asso.,  2i  13LL  1J<91. 

Mout  Blanc  Observatory. 

Jansskn  (.1.)  [Note  sur  Tobsorvatoire  de  Mont  Ulane.J  Compt.  Hend.,  113: 
179.571.    1891;  LLL:  lUiL  1892;  11a:  914-9.  18<*2. 

Moou.    {>See  a  ho  Lunar  theory.) 

h4>i:i>i>iCKEK  (O.)   Lunar  railiant  heat  measured  at  Hirr  Castle  observatory  dar> 
ing  the  total  eclipse  of  .January  28^  1888.    32  p.  il.    4to.    Dublin,  1891. 
li'fpr./roin  Traii.s.  Itoy.  Diihl.  S<»c.  2.  ».  -JHl-riT-'. 

EuiKit  (T.  G.)  Lunar  work  for  amateurs.  Pub.  Astron.  Soc.  Pacific,  3j  162=22. 
1S91. 

 .    The  lunar  walled-plain  Ptolemaus.    il.    i.  Brit.  Astron.  Assn.,  L:  305- 

LL  1891. 

FI.AMMAK10X  (C.)    Lalune  :\  IS  kilomi  tres.    L'Astrou.,  U:  .389-91.  1892. 

l![oi,i)K\]  (E.  S.)  Examination  of  the  Lick  Observatory  negatives  of  the  moou. 
Pub.  Astron.  Soe.  Pacitic,  'A:  219,  252,  285.    1891.    1:  78,  tMi.  1H92. 

 .  Photographs  of  the  moon  made  with  the  great  telescope  at  the  Lick  Ob- 
servatory, (i  p.  il,   8vo.  [u.  p.  11^  d.]    /4Vj>r. /row  :  Overland  Month.  .Ian.  1x92. 

 .    The  lunar  crater  Copernicus,    il.    Pub.  Astron.  Soc.  Pacific,  Li  114-20. 

1892. 

Maktii  (A.)  List  of  published  lunar  sketches  and  photographs  arranged  accord- 
ing to  tlie  sun's  position.    Month.  Ni>t.,  ■''il :  un-7>i.  1891. 

Peai,  (S.  E.)    Comparative  selentdogy.    .),  Hrit.  Astron.  Ass'n,,  1:  244-9,  1891, 

Pit  Ki:iiiN(;  (W.  H,)  Are  there  at  present  active  volcanoes  on  tlie  moon.  il. 
Obsry.,  Li:  2.TO-4.  1892. 

 .    Invt'stigation  of  the  systems  of  !>right  streaks  visible  upon  the  full  moon. 

Astron.  Naehr..  IMi  225,  1892. 

 .    Lunar  atmosphere  and  the  recent  oecultation  of  Jupiter,   il.    Astron.  and 

Astr.iphys,  U  :  778-82,  1892. 

Si'KAr.i  K  (U.)  Notes  on  the  Lick  Observatory  lunar  photographs,  Obsry., 
15:  'J-A-ii.  1892. 

Vkrv  (F.  W.)  Pri/o  essay  on  the  distribution  of  the  moon's  heat  and  its  varia- 
tion with  the  phase,    15  p,    Lll  pi.]    4to,    The  Hague,  1891. 

Wkixi:k  (L.)  Enlarged  drawings  from  lunar  photogra])hs  taken  at  th<*  Lick  Ob- 
.scrvatory,    il.    Pub.  Astron.  .Soc,  Paeili«',  3:  3;i:t-45,  1H91. 

 .    Neuc  Rille  und  neuer  Krater  entdeckt  auf  den  .Mondphotographien  der 

Lick  Sternwarte.  Astron.  Xachr  ,  Liiii  139-12,  1891. 

 ,  Phot«»graphische  Entileckung  eines  .Mondkraters  im  Mare  Nubium,  nnd 

optisj-her  Na<  hweis  desselbeu.    Astron.  Naehr,,  131:  15!).  1892. 

 .    Photograjdiic  jliscovery  of  a  new  crater,    I*iiV>.  Astron.  Soc.  Pacific,  ij 

177-9.  1892. 

Yoi  xo  (C.  A.)    Index  map  of  the  moon,    il.    Pub.  Astron.  Soc.  Pacific,  3j  2(L 
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Mouchez  (AiiumIim'  Knu'st  Burth<^lemy)  f  1X21- '92.1 

Ki.i  Mi'Ki:  ( I). )  [  Uio^niphiral  Hkett  h.]    Olwry.  la:  'M)'>-~.  181)2. 

/..,  /;;  I.,,,! at*o  Bull.  Awtn»ii..i>:  U^*!  5.  \ti»2.  AliMi:  L'AMtruii.  LL:  JMl.  1892. 
Fur  I'ortiait  rrr  Mull  astmii.  Dr'JHl  (.Iiill,  t  1H<»2.  i 

Nadiriustriuneut 

Hkck  (A.)    N0U6M  liiNtriiuu'iit  xur  Zeit-niul  roIhrihoitlieHtiiumun^.    il.  Aatron. 
Narhr.,  12fL:  HXT.-tfc-..  181U. 

Nebula  in  Andromeda. 

Kt)itKHis  ( I. )    IMi<>toi;rap|iic  tn  iilence  of  variability  in  the  nii<*l<>iiH  of  thc«  i;reat 
iH'lmla  in  .Viulruuifila.    Munth.  Xi»t.,  hli  1 1<>-8.  IHDl. 

Nebula  in  Lyra. 

Keeler  (J^  E.)    ('ontral  star  of  the  ring  iwhulu  in  Lyra.    AKtroii.  Nachr.,  12Q: 
227.  1«J»2. 
Nebula  in  Orion. 

Ambkonn  (L.)    Ausnn'SHung (!«*«  Trapozffs  ini  OrioniK'hel.    Antron.  Nachr.,  130; 
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Jacoby  ( il. )  Rt^duction  of  astfo&omioal  photographic  measures.  Astron.  Jonr., 
10:129-31.  1891. 

LoEWY  (M.)  D6termiuation  des  eoordounees  <^t|iiatoria1es  dee  centres  des 
eliches  eonstitnaut  la  carte  «hi  eiel.    Conipt.  Kend.,  112:  1.S93-9.  1891. 

PRITCIIAKU  (C.)  Further  experience  leij.inlin^'  the  magnitinle  of  stars  as  ol>- 
tjiined  by  photography  in  theOxfoni  I  niversity  Observatory.  Mouth.  Not., 
.51:430-5.  1891. 

Rrrh  (J.  K.)  Catalogue  of  Rntherftard's  photographic  plates  of  the  snu,  the 
moon  and  the  stars.  8  p.  8vo.   [New  York.  1881.] 
M^./nmi  Ann.  K.  Y.  Acad.  So.,  e. 
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Photography  (Stellar)— Contifined. 

 .  Prelimiiuiry  notice  of  the  rednction  of  Ratherfurd's  Btw-plates.  Obaiy., 

15:49-55.  lKi>2. 

Wetlmax  (V.)  HuHsiiiittrl  /III  Kikenniing  von  Bewefrmigserscheinungen  aaf 
l'h<)tof;r:i|iliitii  ch's  SUi  MlmiinifiH.    Astroii.  Nachr.,  VM  :  'H,  1892. 

Wolf  (M.)  J'hotoj^raphist  lie  M«  8siing  tier  .Stei-uhelli;i;keitf  ii  im  8terDhanfeu. 
G.C.,4410.   Astron.Nacbr.,  126:297-310.  1891. 

Photoiaf r. 

Wilson  (W.  E.)  New  photographic  photometer  for  determinuig  ntar  magni- 
tudes. Month.  Not.,  52: 153-5.  IflOl. 

Photometry. 

Abnry  (\V.  de  \V.)    JCstimatioii  of  star  magnitadec  by  extinction  with  the 

we«lge.    Month.  Not.,  r.2:  •I2t>-9. 
GoKK  (J.  E.)    Intensity  ui'  the  iuiagoH  of  stars  as  utlected  by  wire-xaii/t*  scr<*eus 

placed  before  object  glasses.   Obery.  13:  106^.  1892. 
ScHRiNBR  (J.)  PhotographiAch-photometriBohe  Untersnchnngen.  Aatron.  Nachr., 

128:113-22.  1801. 

Planota. 

FiJLM.MAUiON  (C.)  Id<?e  d'nne  conimnnicaf  ion  ontre  les  moudee:  h  propos  d'nn 
testament  OHtrouomique.   L'Astron.,  10:  282-7.  18ttl. 

Planeta  (Figure  of.) 

CAr,LANi>Ki:AU  (O.)    M^moire  Hur  la  tbeoric  de  la  fixuru  di^s  plaoftcH.    ?<4  p.  4to. 
[n.  i>.  u.  d.] 
Repr.  ftom:  Ann.  de  TOba.     PnHii  M«ra.  1»,  1881.  f  t] 

Pl^doa. 

Barnard  ( K.  K. )   Nehnlositios  of  the  lUeiadeK,  and  on  a  ntinr  Merope  nebula,  il. 

Arttiou.  Nadir.,  IM:  '2\VS.  IWl. 
Jacohy  (II.)    The  Kiitlit  rfunl  photojirapliic  nu'asurt's  of  the  group  of  the 

Pleiades.   Ann.  N.  Y.  Ai  aU.  Sc.,  0:  237-330.    1892.  Al$o  Keprint. 
Rev.  fty  Soheiner  <J).  VrtlJaclir.  d.  A«tniin.  Geaallicli..  27: 906-13.  1898. 
Pritciiard  (0.)  Newly  dinoovered  Merope  nebnU.   Astron.  Nachr.,  126  :  397. 

inm. 

KiMJKUs  I  W.  A.  I  Division  errors  of  tlir  j;r:i(lnat«Ml  h.  hIv  ii.si-d  in  the  Kiithfrfnrd 
l)liot«»graphie  mc^isiiri's  of  t  lir  I'lciailes.    Astron.  .lour.,  12:  12i*-33.  1?<92. 

Pogaon  (Normau  Kobert).  [1?<2!>-'91.] 

Fur  Biogrttpkgt  m  Uoaili.  Not.,  88: 235-8.  1802. 

Potsdam  Obsenratoiy. 

LRrsciiNKK  (A.  O.)  [Description  of  bnildinge  and  inetrnments.]  Pub.  Astron. 
Soo.  PaciHc,  4:40^.  1892. 

Precession. 

Kkki  r/.  (IJ.  )  lliilfsfjroHscn  /nr  Hertclnimiii  th'v  Praeccsaion  na«  h  Strnve  flir 
nit'iiiero  (ifti  rs  vorkoinmenUe  Kpocheu.    Astron.  Nochr.,  128:  250.  1891. 

Precessiou  (Constant  ot  i. 

KisTKNi'AUT  (F.)  ITntersuehnngen  liber  die  Cunstanto  der  rraecessiuu  uud  die 
Bewegnng  der  Sonne  im  Fixstemaysteme.  Vernffentl.  d.  growhersog.  Stmwrt 
Karlsruhe,  4 : 197-288.  1892. 

Prooyon. 

STumTE  (L.^    Unregelmtissige  Eiffenbewe|jnn<;  von  Trocyou  nacb.  O.  StrUTC** 
Mikxometermcssungen.  Astron.  Kachr.,  130:  177-8G.  1892. 
Prominences  (Sohir). 

KvKRSHKo  ( J. )  jr.  l)iHtril)utiou  of  the  solar  prominences  of  1891.  J.  iirit. 
Astron.  Assn.,  2:174-7.  W*2. 

FfiKYi  (J.)  Eine  amSOot.,  1892,beobaehtetegroB8eProtnbermns.  il.  Astron. 
Nachr.,  181:213.  1882. 
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PromliiMiOM  (SoImt) — Continued. 

FiZBAU  (H.  L.)   Influence  que  I'ulierr.itioii  <Ii'  I  t  Ininiiire  pent  exeroer  snr  lea 

ohservationH  .  .  .    Compt.  I{»mhI.  li:?:  :>.".:>-<),  isin. 
Hai.r  (<:.  K.\    I'liotography  itud  tho  iuvisiblu  soiai-  ]>ruiitiueureH.    Siil.  MesH., 
lU:257-t>4.  IHUl. 

 .   Reenlte  obti^ned  in  jihoto^i-iipliin^  Nolar  promiuenceB  an<l  their  apectn. 

Astzon.  Noebr.,  128: 109.  1S91. 

 .  8olar-pTouiinenoep1iotogr.iphy.  Aatron.  Naclir.,  127:  211-1.  wn. 

 .    ritra-violet  spectrumof  the  eolar  prominences.   Antron.  auU  Aatrophye., 

ll:r)<)2.  W2. 

 .    Ultru-violrt  njiiu  iniui  ot"  tho  nuhtr  pnmiiui'nri'S.    Am.  .1.  Sr..  142:  459-67. 

1881. 

 ,  PhoCographie  investigation  of  solar  prominences  and  tlivir  aitectra.  II 

Am.  J.  8c.,  142:  160-6.  1891. 
Troi-vrlot  (K.  L.)   Protnbi^ranoea  Moiairea  remarquablea.    il.   L'Astruu.,  lit 

249-52.  isti2. 

Proper  motions. 

Boss  (L.)  Pr«i»or  luotioiia  t)t  27  Houtboiu  hlurs.  A.sti  ou.  .Jour.,  11 :  10i»-7,  1892. 
BoSfiBRT  (J.)   Odtermiuation  des  mouvemeuta  propros  dra  dtoilea  dn  caUilogue 

de  Fobaervatoira  de  Paris.  Bull.  Aation. ,  8  :  369-78«  1891. 
 .    Ddteriniitatioii  dcs  mourements  propies  de  qnelques  <$toiIes.  Bull. 

A.stion..  9:  2H;-0.  1H!»2. 
Bi'K.NiiA.M  (S.  W.)    Proper  motion  ot'  2i  lti03.    .Vstrou.  hikI  AntrophyM.,  11:  549. 
1892. 

 .   Prtipt  r  mofcion  of  thecomponentaof  SlCygni.   Sid.  Meaa.,  10:  l-j>.  1891 

 .   Proper  motion  of  2  1004.  Aatron.  and  Aatrophys.,  11:870-2.  1802. 

 .    Pniper  motion  of  H  1968.    Month.  Not..  51:  108-10.  1891, 

 .     I'ntiH'r  motion  (»f  2i'5l7.    <  )lisi  v.,  1  I  :  Tii;. 

I )()!  n  rrn.j.  i  ( ".  L. )    (  l.ist  of  ]  pi  opi  r  niot  ion  ^riii^.    Action,  .lour..  12 :  UKi.  ISIL*. 
Okkvkk  (J.  L.  K.)    I'ropcr  niotiuuH  of  20  soiithirn  .slaiB.    Mouth.  Not.,  51: 
466-74.  1891. 

MoxcK  (W.  U.  8.)   [Connection  between  proper  luotluuN  and  apectra.]  AMtron. 
.lour.,  12:  147.  1892. 

— — .    Proper  motion  of  th"  stars.    A^troti.  ami  Astro|>liys..  ll:S7i-s.  1S92. 
PnitTiMt  (.T.  a.)    ('ataloi^no  of  .stars  witli  i»ro|»er  motion  of  hsilf  a  hccoud  uml 

npwanU.    Astron.  Jon r  .  12 :  25-30.  1892. 
— Catalogue  of  prop«;r-motion  Stars.   25lp.  ito.  Cincinnati,  1802.  IHablna 

Cincln.  Obsry.,  12. 

Thaokkkav  (W.  il. )    \i)pro\iiuatu  proper  motions  of  some  (iroombridgo  Mtaia 
Month.  Not.,  51 :  397.  1891. 
Refraction. 

CiiANDLtiK  (S.  ('.  )    Krfniutioii  corrui:lion  of  pUotuijrupliio  luuusiire^i.  Atitroii 

.lour.,  10 :  175.  1891. 
 .  Rigorous  cmnputation  of  diflferential  refraction.   Aiitrou.  Jour.,  10: 181 

1891. 

 .   Device  for  eliminating  refraction  in  micrometrie  or  photographic  mcas- 

nr.  s.    Aatron.  .lour.,  12:  51.  18!»2. 
Kai  SDura  F  (F. )    Zur  Thuorie  der  astronomiacheu  ^trahloubruciiuug  86  p.  8vo. 
Lviir^iy;,  1892. 

.Iagoby  (H.)  CorrecUon  of  ph()to<;raphiu  measnrcs  for  n>fractiou.  Astron. 

Jour.,  10: 163, 183, 191.  1891. 
XvRi^x  (M.)   Redaction  im  BeobachtangHraume.   Astnm.  Nachr.,  131:  291. 

1892. 

RADAU(t{.)    K.s.sai  8iir  les  ri^frarti(Mis  a.stronomi<|U«'S.    s  )  p.  |to.  Par  in,  1869. 
Jtee,  Uy  BaiiM-liiiiKur  (<r.)   Vrtljitchr.  d.  Astnm.  (iiHclUrli..  1:7:  I'J  Ju.  IS92. 
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ReCraoticm— Continued. 

Rambaut  (A.  A.)  Corrections  for  refraction  t»  m^MnrpA  of  stellar  pbotographs. 

Astron.  Naehr.,  131 :  t55-7l.  1892. 
Seruoer  (H.)  Notix  iilxT  (lie  StmhliMibncliiinjr  in  der  Atmosphire.  Sittnn^b. 

a.  K.  Haycr.  Akjul.  <1.  Wess.  n.sch.  21  :L>31M»;,  18;>1. 

Wrp.  liy  Safarik  (  A  .1    Vi il.im  lir  <1.  A stnm.  (m  mcUhcIi..  27 :  ■j:tH-4;i.  iMij. 

 .    Kxtiiictiuii  <l«'s  li<  lit«'s  ill  di-r  Atmosphiirc.   Sitzuugsb.  Math.-Tbys.  t'l.  <l. 

k.  bayt-r.  akatl.  d.  WitiMiruscU.,  21 :  239,  247.  1«1'1. 
JItv.  by  Ssflvik  (A.)  Vrtl|m»hr.d.  AstioD.O«fleU«eb..27  :  23g-43.  imt. 

RatbMftird  (Lewis  Morris).  [1816-'92.J 

Rbss  (J.  K.)    [Biograpliical  sketch.]   Antron.  and  Astropbys.,  11:  6H9-97. 

1Sfl2. 

For  I'ortrait,  »rf  Ibid. 

Fmt  Bioffraphy  «M  al»o  AHtroii.  Jour.,  12: 32.  18B2. 

Satnni* 

Baun'aki)  (K.  E.  )    Transparency  of  the  orai»e  ring.  .  . .  Astron.  and  Astropbys., 

ll:lU>-23.  1k;»2. 

Dkxvixg  (\V.  F.)    [Drawirii;s  of  J  Satiini.    il.    01»sr\ ..  1 1 :  :{»i<>-70.  1S91. 
FlamMAHIOX   (C)    Disijaritiou    upparuutu    dttn    aiuioaux  <le    Saturn**,  il. 

L'Astron.,  10: 121-39.   1891.  * 
Frbbxan  (A.)  nininination  of  Satam's  rings  daring  sunrise;  and  on  rerent 

obseirations of  thoir  reappeamnoe.   Mouth.  Not.,  52:  494-!K  IK*>2. 
HoLi>RX  (E.  S.)   ObHorvatioMH  :iiu1  drawings  of  8at*iniy  1879-1H89.   il.  Tub. 

Astnm.  S(»r.  Pai-itir,  3:  ll-l!*.  1S!)1. 
Pi»"KKRiN<i  (W.  1£.)    Vlw  planet  Saturu  and  its  .nutcUitos.    Antron.  and  Astro- 

phy 8.,  11:649^2.  1892. 
Tkouvicu>t  (E.  L.)   Pbenomrnn  observed  ....  in  1877-'78.  Sid.  Mess..  10: 74, 

119,171.  1K91. 

WII.MAMS  (A.  s.)   ltor«ntlydis«-ovored  spots  on  Saturn,   il.   Astron.  Nacbr., 

12M:  :v.i-H.  1X!)1. 

Saturn  (Sat<  Hit<  s  «»f"). 

Ki(  iri:i.m.i!«iKU  (\V.  S.;    Orbit  of  llyi»  iimi.    Asiioii.  Joiir..  11:145.  li<ii'2. 
Hall  (A.)    Orbit  of  lapotUH.    Astron.  .lour.  11 :  J»7-lU2.  1892. 
8akarik(A.I   Durchmusstfr  dM  SaturnsatelUtcn  Titan.   Astron.  Kacbr.,  127: 
365.  1891. 

Bayra  Obaenratory. 

DooLtTTUB  (G.  L.)   Latitude.   Astron.  Naobr.,  128:  213-8.  1891. 

Boheiner  (Christopli). 

VON  Braunmi'^hl  (A.)  <Miristo|ili  S(  lii  iinM  .lU  Matbtiuuitilcer,  Pbysiiiur  imd 
Antrotioin.. «) -f  1)2  p.    Svn.    Hanibt  r^,  1S!»1. 

A*  -.'>.-/ Cfiiiiili.  t  (S  i    Viiljs.  hr.  »l.  A»trt>n.  Ueni'lUcii.      l'Jl»-35.  IMI. 

Schoiifeld  0''<l'i;inl ..    (  IS.'.S-;M.] 

Kki  KtiKU  vA.)  lodi-.s-Au/iMgi*.  Vrtlj.»*ehr.  d.  AMtrou.  (iesellwcb.,  26:  173-J©. 
At»o,  Astron.  Naolir.,  137:  151.  1891.  Atto,  tram§l. :  Pnb.  Astron.  8oc.  Pacific, 
3: 2S5.   1891.   Aho,  aMr. :  Month.  Not.,  ()2: 289^.  1892. 

Fi>r  ni'»rni ]>/>>(.  tee  alto  Artrun.  Jour.,  11: 16.  1891.  For  Pwtnit,  $te  VrtUwhr.  il.  A«truB. 

Schulta  (Per  MuKMuiH  H.  rinau).  llH23~i)0.] 

For  Jtioyraphy  two  Vrt^jschr.  d.  Aotnm.  (tefloUarh.  26:  S.  ISSl. 
For  Portrait  seo  Ibid. 

Beydler  (August.  )  [1S49-'*)1.1 

Lahka  (W.)  Todes-Anzei}(e.   Astron.  .Nachr..  12H:  15.  1891. 

Sirius. 

Ai'WKiis  (A.)    r.oitriigo  zur  Kuiiutuiiui  des  8iriuM-Sy»(euiii.   Atttruu.  Nat  br.,  i'Ji>: 
is'»-232.  mrj. 
See,  abo,  L'Astnm.,  11: 410.1. 
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Blxlii|ir— Conttiined. 

BURMHAM  (S.  W.)  [Obsenratiuiis  iiiid  orbit],  il.  Month.  Not.,  51:  378-88. 
1801. 

Ooiix(J.  E.)  [Inhoreut  light  of  1  the  coropanimi  of  Sirinn.  J.  Brit.  Astron. 
Assn.,  1 :  3i8.  1801. 

Howard  (C.  P.)   Orbit  of  the  compauion  of  Siriun.   Astrou.  Joiir.,  10:  149-60. 

1K91. 

Ske  (T.  J.  ,J.)  llistiiry  of  Ilu5  «<>lor  ol"  ^^i^iUH.  Aatruu.  siml  A«tiopli.V8.,  11: 
269-7 1 ;  :^72-86 ;  550-2!  1892. 

Sky  Qlows. 

FoEusTER  (\V.)  und  JE8SE  ((>.)   AalforUeruug  zn  Beobachtun^eii  der  lenehten- 

den  Kachtwolkeii.   Astron!  Naehr.,  190: 425-30.  1892. 
 .   Bequest  for  observatioDS  of  night  clouds.   Astron.  and  Aatrophys., 

11:859-63.  1892. 

8mith»oiiian  Aatrophyaloal  ObMnratoiy. 

[Dbscriition  of  tho  buildiogand  iiistniinonts.]    sid.  M«  ss..  10:  271-3.  1891. 

[Insthtments,  .111(1  work  ]>ropo8ed.]    OI)srv..  I  I :  i"Jl.  isiu. 
Langi.f.y  (S.  r.)    [Ilstalilinlird  art  a  <lepurtiueiit  of  the  8iuilhtM>iiiaa  lubtiiu- 
tion  ]    Astron.  Naclir.,  127:  319.  1«J>1. 

Solar  System. 

Tlan  (III  systi  iiic  soliiiro.    il.    LWstron.,  II:  301.  1H92. 

Solar  System  (Motion  of). 

MoNCK  (W.  II.  8.)  The  suum  motion  in  Hpacc.  Tuh.  AHtron.  Soc.  Puclfio,  4 : 70-7. 
1892. 

PoRTKR  (J.  G.)   Motion  of  the  solar  system.   Astron.  and  Astrophys.,  11:  784. 

1882.   Jito,  Astron.  Jour.,  12:  (U.  1892. 
KlsTKVi'Aitr  ( 1\ >    r!i<i'rsiicliniiij«'n  iiluT  rlir  ( "onst;m(o  <li-r  rnn'ri'ssion  nnd  «lie 

Bcw  .•i,Mui'4  <1«  T  Souin'  iiii  FiXNiiTUJjystonu!.    \  iirollcutl.  U.  ^ru8»hc'Zogl.  iStrnwrt. 

KaiNnilM-..  I:  197-2^«.  1M>2. 

Spectra  (Sh'llar  •. 

Ksrix  (I.  E.)  ILisi  of  j  star«  with  roniarkalilv  spectra.  Antrou.  Niiehr., 
126:361-6.  1891. 

 .   List  of  stars  with  remarkable  spectra.   Astroi:.  Nachr.,  120:  297-302. 

1802. 

FlrM1XU(M.)    .stars  having  p<M  uliar  sjiectra.    Sia.  Mess.,  10:  7.  1S91. 

HrciiiNs  f\V.)  and  HrociNs  (  W.)  Wolf  and  liayot's  l»ri;;lit-liui>  stars  in 
(•yj^Miiis.    .^i.l.  Mess..  10:  I'.i  <;:,.    1S91.     .sV/ .  <  )l).sry.,  14  :  I." .  1H91. 

Moxt  K  (\V.  il.  a.)  Spectra  untl  proper  motion.**  of  star.**.  J.  lirit.  Antroii.  Abmu., 
2:440-8.  1892. 

 .  Spectra  and  proper  motions  of  stars.   Astron.  and  Astrophya.,  11 :  388-80. 

1802. 

ricKKKiNi;  (  K.  C.)   Distribution  of  energy  in  stellar  spectra.   Astron.  Machr., 

12?S::577. 

 .    Fifth  typo  of  stellar  Slier tra.    AMtrou.  Is'aehr.,  127:  1.  IMWI. 

 .  Spectrum  of  ^  Lyrae.   Astron.  Nachr.,  128  :  39.  1891. 

 *  The  objective  prism,   il.  Astron.  and  Astrophys.,  11: 199-203.  1892. 

Bpectrobelioerapli. 

Hale  (G.  K.)  Solar  photography  at  tho  Kenwood  Astrophysical  Obiiorvatory. 
il.  Astron.  and  Astrophys.,  11:  407-17.  18«2. 

Spectroscope. 

Cami'Iu  li.  (\V.  W.  )  Tfeiln<  f  ion  of  siiet  tro.st  opir  ohservatious  of  uiotiouM  in  the 
line  of  higbt.    Asitron.  ami  Abtroph.vH.,  11 :  319-25.  1692. 
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Spectroscope — CoutiuiuMl . 

Kkflkk  (J.  I".  I   Kh'iiKMitary  piiucijili's  ^overm'iiij:  the titticieucy of  «p«otnMOopeB 

lor  astroiioiiiu  al  jnii  i»()se8.    Sid.  Mc68.,  10:  I.i3-5:J.  1891. 
 .  The  modem  spectroscope  2:  the  star  spectroscope  of  tlu<  l.ick  OWrva- 

tory.  il.  Astron.  and  Astropbys.,  11: 140-4.  1882.  Jlw,  Reprint. 
Nbwaix  (H.  F.)  Diagram  aseful  as  »  gnide  in  «4JtMtliig  a  difflraetioii  grating^ 

speotrosrcpo,    il.   Month  Not.,  .'2:  510-12.  18P2. 
Yorxo  (C.  A. )    New  spectrosoope  of  the  Halsted  Observatory,   il.   Astron  aud 

A  St  l  o  pi .  vs.  ,11:  292-0  1892. 

Spectroscopy. 

HALK(f4.  E.)  PeuUiug  pruhleuiK  ill  spectrubcupy.  !<i«l.  Mews.,  10:  ftMM.  liWl. 
Spectrum  aualyais. 

HuGonni  (W,)  Ou  spectroBcopic  astronomy.  35  p.  8vo.  London,  1891.  Jtepr, 
>Vi9in:  Rrit.  Assn.  Adv.  Sc.    61  (meeting) :  a-37.  1891. 

SCHRINER  (J.)   Die  Spoftrjilanalyso  der  Grstime.    8+474  p.  8vo.  Leipzig,  1880. 

/fee.  by  Elu  rt  (H.)    Vrtljw  hr.  <1.  Astr-m.  CohcII-,.  h..  27:  28-:\C>.  189-.'. 
—— .    Bericbtiguugeu  zu  ''Die  .Spectraiaualy»e  der  Cicstiriie."   Astroii.  Nstchr., 
129:157.  1892. 

Spectrum  (Solar). 

Abkry  (W.de  W.)  Limit  of  visibility  of  the  different  rays  of  the  spectrum. 
Al§o  AstroD.  and  Astropbys.,  11 : 296-^.  1802. 

Repr.from:  Vn>v.  Kov.  Sor.    40:  50»-lg.  18fll. 
C'oirriK  (A.  L.  >    Sunit-  ri  <  «  nt  studies  on  the  solur  Hpectruui.    Astrou.  aud  Aslro- 

phys..  11  :  ;i;>;i-107.  18tt2. 

Star-Catalogues. 

AuwRBs  (A.)  Supplement  Thistoire  c^^leste  do  I.talande:  Catalogue  de  3060 
otoiles  . . .  par  M.  J.  Bossert.  Vrtljschr.  d.  Astron.  Gesellsch,  11 : 255-70.  1892. 

Bkkk  iin:  i'iImt  die  ni  nbarlitiiujj  dcr  Stertio  Ids  ziir  nennteu  GrOsso  am  nord* 
lichen  Hiiiiiiiel.    Vitljsrhr.  d.  A.stioii.  G.  s.  lls.  h..  2(3:  2Kl-.Sni.  1891. 

Hk.rk  II I  iilier  die  lleolcu  litiingclcr  Stt'ini"  bis  zur  iicuntou  (Jnisso  z^nrischenu — 
2-  uiid-2;{  .    Vrtljsi  hr.  «1.  Astron.  Gcaellst  h.,  26:  302-5.  1891. 

Catalog  der  Astronnmischeu  Gesellscbaft.  Krste  Alitb..  5.  Stiick  Zone+50^ 
bis  +55^.  Catalogae  of  8,037  stars . . .  from  observations . , .  at  the  Astronomi- 
cal Observatory  of  Harvard  College  . . .  1870  to  1884  by  W.  A.  Rogers. 
:<9-f  176  p.  lt<..    Li'ipzi^r,  18f»2. 

('ATAi.ocri:  (!»•  I'ohservatoiru  do  Pans.     l  omc  2.    Paris,  ISJU. 

i)owM>'(i  ( A.  M.  W.)  Apparcul  places  ut' close  polar  stars.  Montli  Nut.,  o2: 
378-85.  1892. 

Eastman  (J.  R.)  The  ceglected  tield  of  fundamontal  astronomy.  Proc.  Am. 
Assn.  Adv .  Sc. ,  41 : 17-32.   1892.   Alw  Reprint. 

IFif.FiKF.u  (.1.)    (*atalo:;iU!  dVtoiles  Innaires.   .%8p.  4to.    Xeiichatid,  1891. 
lioMitKitt;  (  H. )   ('atal();yf  \  «»iir>(;:U  .'^ItTiion  t'iir  <\\v  Epoclic  l.s7.").0 aiiH  den  Ilrob.icb- 

tun;;fu  am  Piilk«)wa«'r   M.Tidiankv.  isc. . .  ISTl-im).    22+142  p.  4to.  St. 

i'etorsb.,  1891.    (Sup.  Ill  aiix.  Oltsnn.  de  I'oulkova.) 
SciitTR  (W.)  Stern-Catnlog  onthaltetid  0900  Sternorter  flir  1860.0.  Narh  den 

von  Klinkerfiies  in  den  Jalireii,  1858-63  angestellten  Zonenbeobarhtungen 

abgeleitet,  28+77  p..  Ipl.  4to.   Gottiiigen,  1892.   (Astron.  Mitth.  Stemw.) 
Star-Charts. 

AVriss  (£.)    liilder-Atlas  der  Stemeuwclt.   41  pi.  lol.   KMsiiugeu,  1891. 
Star- Clusters. 

Haiin  .Miki<>inetri.s(lie  Veriiics.siiiig  des  Storuliuutcus  1  762  ...  144  p.,  1  pi. 

8vo.  Lciprig.  IM^l. 

Repr.  /roMt!  K.  KSoh.  Ciewilw^li.  d.  Wiswosrli.  v.  17,  No.  3.   ISSl.  Btr.  Aslttm.  Joor., 
ll:ai>.  1891. 
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Star-CliMten.'— Coutinuod. 

Orktki.  (K.)   Xeii*-  Hoobaolitniig  und  Ausuii<munK  dcx  Stornliiinrena.  SKA. 

IVrsoi.    92  p.,  2  ))!.    Ito.    Miincli.  n.  1S!»I. 
riiii.  («).  A,  L.)    Stcllni  clubtcr^  Pcrsci  uiicuuutricaU^  burveyed.    107  p.,2pl. 
Ito.    CliriBtiiiia,  li<!»l. 

Star-Places  (Uediiction  of). 

FoiJK  (P.)  Formnlac  of  reduction  to  apparcut  places  ot*  clo^io  |»olnr  HfcHrs. 
Month  Not.,  52: 551-6.  me. 

Stan. 

I,(M  KVKR  (.1.  N.)   C'anseft  wbicli  prodncr  tbe  phenomena  of  new  Htiin.  S2p. 

il.    Svo.    London,  IHOl. 
W  iiiiMoio:  «H.  H.)    [DispoHitiou  ut  eertuiu  stars  iu  spsicc.J   2i>  p.,  2pl.  8vu* 

Iv.M  lll-St.  T.  W2. 

Stars  (Motion  of)  iu  th**  linu  of  ^iglit.  « 

MArNi>Eit  (E.  W.)   Puttidaju  observations  of  motion  iu  the  line  of  »iKht.  Obsry. 
1.5:8fl3-8. 

8PRCTR08COP1C  results . . .  at . .  .Greenwich  . . .  l&BO.  Month  Not.,  51 : 136.  18B1. 

Vo<iKL  (H.  C)    Iron  spectrum  na  a  comparison  sjiei  truui  in  Bpectrographio 
dotcruiinatiou.s  of  sti'llar  motion  in  llu-  line  of  sijrlit.    .\>fr'in.  and  Astropliys.. 
11 :  151-7.    1^^2.    TruHHl.  /rvin:  ^itzuugsb.  d.  lieri.  Akad.  Wi»M:n.scii.  2^<:  533 
(4  June,  l«yi.) 

 .  Untersnehungen  fiber  die  Eigeohewegungen  der  Sternv  im  Visionsradius 

anf  spectrogrnphischem  Wege.   Potsdam,  1H93.  (Pnb.  d.  Aatrophy s.«  Obs.  zu 

Potsdam,  IM.  7.  Th.  1  (X...  J".).    1-|-166  p.  4to. 

Rtr.h\j  EluTt  (H.)   \  rtl,i>.  !h.i  «I.  A -t  i  on.  (;,     IN.  h..  HT  ;  ifJ-T.  WXl 

.   8pe(-trofl€Opic  metliod  of  dctcriuiuing  tin*  velocity  of  Ktar.-i  in  the  line  of 

sight.  Month  Not.,  62:87-96.  1891.  Jlio  Astron.  and  Astrophy».,  U:  200-12. 

1892. 

 .   List...   of  51  stars.   Month.  Not..  52:  r»41>3.  1892. 

 .   ir«ber/!^  Aarigae.   Astron.  Nachr.,  127: 251.  1891. 

Stra&Bbtirg  Observatory. 

Hoi.i>KN  (K.  S.)    [Do.scription  of  tlio  building  and  instruments.]    il.  Pnb. 
.\strou.  .Soc.  I'acilic,  3  :  279-82.  18i»l. 

Sun. 

Browk  (£.)  UlutH  to  beginners  in  solar  observation.   Pub.  Astron.  Soc.  Pacific, 
3:172-5.  1891. 

DeklaNDRKS  (H.)    N«  w  n  s.  ari  ljeson  the  solar  ntniosphero.    Astron. and  Astro> 

phys.,  11 :  31 is;t2.    .v».         Conipt.  R.  i.d.  ill:  270.  l.S!»2. 
Fkricki.  (W.)    M«  asurt'H  of  the  iutousity  of  hular  radiation.     Aui.  .,'our.  Sc., 
141;  378-80.  1W»1. 

Frokt  (E.  H.)  Observations  on  tb«  thermal  abHor]ition  in  the  solar  atmosphere. 
Astron.  Nachr.,  190: 120-46.  1892. 

 .    Olisrrvntions  on  the  thcnnal  .iliKorplion  in  thr  >olar  atmosphere  made  at 

IVitsdain.    Astron.  and  A>ti  i»iili.\  s..  II  :  72(>-:>7. 
H.vi.r.  ((J.  K.)    Condition  o('  the  .sun's  siirfan-  in  .liim  and  .Inly,  1S!I2,  as  roui- 
pared  with  the  record  of  terrestrial  magnet  laui.     Astron.  aud  Astrophys. 
11:  917-25.  1892. 

 .  Photographs  of  solar  phenomena  obtained  with  tbe  s)iectro-heliograph  of 

the  Kenwood  Astrophysicoi Observatory,  il.  Astron. and  Astrophys.,  11 :  603. 

I.sil2. 

 .    A  r.  inarkahle  solar  »ljt>turl»auce,  1892,  July  15.    Astrou  aud  Astrophys., 

11:  till-;;.  iM»2. 

 .  Home  results  and  conelnsious  deriveil  from  a  photographic  study  of  the 

sun.   Astron.  and  Astrophys.,  11 : 811-5.  1892. 

H.  Mis.  114  49 
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Sim — C*uiit  ill  lied. 

— — .    ReeliercheH  bur  J  ann«»sphiTC  jmhtirt-.    (  oiiipt.  1»«  lul,  1  i4  ;  lio6.  1892. 
Harzrr  ( P. )  Rolatiousbexvegii ng  der  Souue.   Astroii.  Xachr.f  127 : 17-34.  1991. 
Kbdzik  (J.  H.)  Specnlatioufi,  solar  heat,  gra\'iiatiou,aiid  sun  spots.  2d  od. 
[5+75  p.]  8vo.   Chiciigo,  1891. 

Mai  n'dkr  (E.  W.)  Soliir  a.  tivif y  in  1S[H).  J.  I'.i  it.  Astroii.  Assn..  1 :  :?21-.'.  1H91. 
tjiiKjHK.WKs  (W.)    Solar  di.stmlianit'H  of  .Fuly.  18!L».  ami  the  accuiux>aii^'iug 

magnetic  .storms.    Astron.  ami  Astruph.vs.,  11 :  KL7-:>.  18!/2. 
TRoavBLOT  (£.  L.)   Pb^nom^ne  Inmiueux  extraordinaire  observe  snr  le  soleil. 

Compt.  Rend.  112:1419-21.   1H91.   ill«o,  Reprint. 
Wii.sixti  (J.)   Rotaii<)iisi;<  srt/  (I<  r  Sonne  iind  Uber  die  Periodicitiit  der Sonuen- 

tU-cke.    Astron.  Niu  hr.,  IL'T:  L»:i3-r>2.  18!U. 
Woi  I  Ki;  ( A. )    ( 'onijitrs  riMidns  (les  travaux  ch'  ...    1?.  Wolf"  dans  la  liumaiue 
la  jib^VMiqiie  stdaire.    Arch.  d.  Sc.  Vhy».  ct.  Hat.    (icuevu;  Dec., 
JEav.  Astroo.  Jour.,  U:  120.  Ifftt. 

Btm-diala. 

GuiLLAUMK  (C.  £.)  Cadraussolairesportatii's.  il.  Astron.,  11 : 389-9.  1882. 
Sun  (Diameter  of). 

ArwERS  (A.)  Suiniciidun  )ini«  sv,>r  nud  der  Vc-nn.HduiThuieraernacli  den  lk>obach- 
tun^cn  an  di-n  li*  lionn  t<  i n  der  deatacUeu  Venus-Expeditlonen.  Astron. 

Na.  hr.,         3UI-7ti.  18^1. 
Sun  (K«>tari(>ii  of). 

Di  NKK  (N.  C.)  Jift  hert  lM  s  fr,nr  la  rotation  ilii  soliil.  7^  p.  Ito.  Lpsal,  181U. 
Ata.     Scliciaer  <J.)  VrtUachr.  d.  As<ron.  Gcaenwh.,  37:8Si«I.  im. 

Sun  qpota. 

Bkown  (E.)  Note  on  the  recent  large  gronps  of  snnspotn.   il.  J.  Brit.  Astron. 

Awn.,  2:  210.  18M2. 

[CllRItiTiF.  (W.  H.  M.)]    <»n  th<-  laror  sun  sj.oi  ..i  Feb.  5-18,  and  the  a880< 

ciated  nia;;u«'tic  distiirliaute.    Month.  Not.,  51':  'XA~1 .  18J'2. 

CoKTiK  ^A.  L.;  Large  »nn-Hpot  group  of  Aug.  28-Oct.  4,  18U1.  Obsry.,  14: 
S63-6.  1891. 

— — .  Spectra  of  ean  spots  between  B  and  D.  J.  Brit.  Astron.  .^sun.,  1 :  175-84. 
1891. 

 .    Notes  on  the  spiM'tra  .  .  .    Astri»n.  jnid  Astroidiy--^..  11 :  ."►87-I>;i 

Chew  (  H.  )  Spertrtiiu  ol  tiie  hu  ijf  >iin-8pot  group  of  February,  1892.  iJ.  Atttruu. 

and  AHtropbya.,  U:308-lt>.  1892. 
Fes\i  (.1.)  Phenomena  observed  on  the  great  8pot  -;;ronp  of  Febmary,  1892.  il. 

Astron.  and  Astrophys.,  11 : 439-S.  1892. 
Hals  (U.  £.)  Spectroscopic  observationn  of  the  great  sun-spot  group  of  Feb- 

riiary.  18!»2.    il.    Astron.  and  Astrophys.,  11 :  310-t.  1892. 
Lani>i:icku  (.1.  .1. )    Mesuro  de.H  coordunucoi)  boliugraphi(|Ucs  den  taebes  solairee. 

il.    L' Astron,  10:  2;{1-."..  ISSH. 
MArNi>KU  (E.  W.)   Earlier  appearances  of  the  great  ttpot-^roup  of  Keltru:u-y, 

1892.  J.  Brit.  .Vntron.  Aitsn.  2:  386-9.  1892. 
 ,  Note  on  the  history  of  the  great  sun  siiot  of  1892,  Febmary.  Month. 

Not..  VJ:  ISI  !»:?.  1892. 
rKUKiN>  I  r.  I    .Modihed  method  of  using  Thomson *m  diuks.   il.   .1.  Brit.  Astron. 

Assn.,  1  :  lS!tl. 
8C1I.MOI.I.  ^.\.)    Di-iiiier  niinimuni  des  tachcs  solair<>M.    I.  .Vstvon.,  ID:  383-91. 

409.  1891. 

TRorvEtx>T  (E.  L.)  Chute  d'line  protiib6ran6e  solain*  daus  Touvorture  d'nne 
tache.    I/Astron.,  10:  407.    1891.   vH«o:  Conipt.  Rend.,  113:437.  18!M. 

<— .  I  'all  of  .1  solar  i>rotiiliieuee  into  the  opening  of  a  spot.  AHtron.  ami  Astro* 
pby».,  11 :  124.  1892. 
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Swathmore  College  Observatory. 

CUNNINUUAU  J.)  [Desrriptioa  of  tlm  obeervatory  and  instnimentH.]  il. 
Pnb.  A«tron.  ttoc.  Pacidc,  3: 21.  lfl»l. 

Tables. 

SMirilsoMAN  iu«it(M»i-ologiral  1uIiU>s.  (Based  i>ii  Gu.vot'8  inotf^diuloKical  aiin 
]»liysi(  al  tables.)   City  of  \Vashin|ft(»u,  imblished  by  the  Smitbsouiftu  luMtitii* 

tion,  IH'IS.    8vo.  r.!»-f' 

From  SiuilhsuuiHii  MiscoUaiitHMiM  ( '<ilU-i-iuiiii4,  Vol.  :!5  (Xi>.  844.) 

WuiuccBNCS  (W.  F.)  Tafeln  aur  Bei»timiuuug  der  Jabrlieheti  Aof-nnd  l-uter- 
GUnge  der  Gestiriie.  55  p.  4.   Leipaij;,  1892,  Pub.  Astnm.  6e8e1lMc1i.,20. 

Telegrama. 

ExnLisH  ceuter  for  the  distribution  of  imtrotiiical  telegmme.   Month.  Not., 
52:406-8.  1883. 
Telescope. 

Hir.i:L(i\v  (T,  11.  i  Siinpl«-  iihuiiiI ini;  lor  a  lurgt-  tehscojn'  in  tin;  fieltl  iluriug 
cclips«j  ol>.s«Tvati<nii*.    il.    Astroii.  and  Astrophys.,  1 1 :  257-68.  I8i)2. 

Common  (A.  A.)  Two  large  teleAcopes.  Obary.,  15  :  889,  437.  1802. 

Qri:ey  (L.  J.)  Lunette  horixonto-sseaithale.   Bull.  Astron.,  8: 5-10.  1891. 

Hastings  (C.  s.)  History  oftheteli'sco))*?.   8id.  Mo88.,  10:  3:r»~r>4.  1801. 

Knk.iit  (W.  H.)  Some  telesoopea  in  the  I  nited  States.  8id.  Mess.,  10:  m-9. 
wn. 

Malm»i:k  (E.  W.)   AdjuHtnu'iit  ol"  a  Muall  etiuatorial.    il.   J.  Brit.  At»tron. 

Assn.,  2:  219-22.  1882. 
MicitKLSON  (A.  A.)  Application  of  interferenee  methods  to  astronomical  mens- 

urementH.   il.    M. m.  Natl.  Acad.  Sr.,  5:679-1H).    (  v.  5.  .5  meui.^  1891. 
Vat.lanck  1  oriii  uf  alt  azimuth  mounting  for  telescopes,  il.  J.  Urit. 

Astniu.  Assn.,  'J:  ;{35-ll.  1892. 

Teleacopes  (KetlcctiuK). 

Calvsr  (G.)  Not«»  ou  the  rellectiug  tt-le-scope.  J.  Hrit.  Astrou:  Assn.,  2. 
446-8.  1892. 

Common  (A.  A.)  Best  form  of  mounting  for  a  large  reflector.  Month.  Not., 
63:19-22.  1892. 

Holmes  (E.)  Notes  njiou  rellecting  telescopes.  J.  Itrit.  Astron.  Assn., 2 : 26^-72. 

1892. 

JoNKs  (G. '"^O  Alt-a/.tniuth  uiouutiug  lor  a  huiuU  rutlcctiug  t«-lr>copt'.  il.  iSid. 
Mph8.,  10:  506.  1891. 

Three  Bodies  (I'toldrin  of). 

Callandkkau  (O.  )  (juelquos  applications  des  theories  couceruant  les  solutions 

particnli^res  p^riodiques.   ...   Bull.  Astron.,  8:  49-67.  189L 
— Cas  particniier  dn  probleme  des  trois  cori>s.   Bull.  Astron.,  9:113-18. 

1892. 

L'o<  i  i.r.Sto  (— )  .^iiiliiliji  (III  inouvi'iiu  ut  duiiti  uu  tu.H  jiarlii  iilier  <lu  problcuie 

.  .  .  Coiiipt.  Jieml.  HI:  1339-11.  1891. 
I*oinxar£  (H.)  Probl^me  des  trois  corps.   Bull.  Astron.,  8: 12-24.  1891. 
 .   Application  dc  la  m^tbode  dc  M.  Lindstedt  .  .  .  Corapt.  Hmd.  Ill: 

1305-9.  1892. 

Wi.iij:n  A  Albeit  der^  fb  rru  Poiucar^  dasPrubkiuUtii  dieiKurpcr  bctrcQviiil. 
Afttrou.  Nachr..  127:  a59.  1891. 

Tides. 

Tknxant  (.).  F.)  Addrtws  .  .  .  on  prcM-iuiug  tbc  j^obl  mtnlal  Ut  I'rol".  (i.  II. 
Darwin.  Month.  Not,  52:  316-3.S.  1892. 

Time  (Dftenuinntiou  of). 

Bkck  (A.)  Anwendung  cioes  objcctivprisuuui  zur  Zoituud  FoUiuheubestim< 
mnng.  Astrou,  Nachr.,  130: 81-86.  1692. 
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Time  (  Deteriuiuatioii  of) — ('out  iuued. 

CoMSTocK  ((i.  C.>  Efficiency  ot  a  huuiU  iDStriiment.  .Sid.  Mess.,  10:  4(16-9. 
1891. 

Hbdrick  (J.  T.)  Probable  error  of  the  clock  comettoii  wben  both  the  clock 
rate  and  the  inatruinental  ronstaiits  aro  fonnil  by  a  leant  aqnaree  solution  of  a 
Aingle  niffht'H  obaervations.   Month.  Xot.,  53:  S2-7.  1H82. 

Time  (Univenwl). 

Wolf  (('.)   Teui|M  local  i*t  I'heure  iiiiiveraelle.   L'ABtron.,  11:  4tl-^  1802. 
TiMerand  (l-VHx). 

For  Biography  tre  L  Ai^tnm..  1U  M4.  IKU2. 
Fm  Fortran  utWA^  316. 
Tnuialt  InatnunMit. 

Hbkz  (N.)  Tlii'orie  eiues  niit  «  iii< m  Vi-rt irsilkrcisr  xfrsehenim  l*aMagc«liiHtru- 
luc'utes  iin  erateii  Vertirale.   16  |».  4to.    Wieu,  18ill. 

Transit  Observations. 

HKrKKK  (E.)  \'»'rsii(  lje  1  )iirclig:ui;'s  IttMilKu  htiuip-n  iiauh  ilcui  ueueu  Krp- 
MiMsi  ln'ii  \>rlalii<  ii.    Action.  Nadu ..  IL'T:  Is5-;i(i.  1K«»1. 

Jac'ohy  Ii'filiic'tioii  oi' transit  uli^er\ a^imtii  lt,v  the  mrlhud  ul°  leu.nt  ^luures. 

Month.  Not., 52:  114-7.  1«M. 
Sapfokd  (T.  H.)  Observation  of  north  ]H>lar  stttrs  iu  the  vertical  of  Polaris. 

AstT0ii.Nachr.,  128:379-82.  1891. 

Trana-Naptnniim  Planet. 

KOBBBTB  (I.)  Photographic  Mvarvh  for  a  planet  beyuud  the  orbit  of  Neptune. 
Month.  Not.,  S2 : 501.  im. 

Unites  States  Naval  Observatory- 

nii.r,  deiiiiiti;;  the  pnsitioiiH        ttuiaiii's  of  nssistaut  atttrououicrs.  52  Cong.,  1 

hOHH.    ^.  H-J  l.     I  H  e.  14.  Wn. 

[Hii.L  to  provi«l«'  a  luon-  )MTlV'rt  or^iaiii/alioii.]        ("(nii:..  1  mcss.  is.  1733.  1892. 

Boss(I<.)    An  ii-re|ir«  s.sil>k' *  tiiillirt.    Si«l.  Mi'8».,       Uil-iS.  l^i^l. 

<^  .   Proposed  reform  in  the  mauageuit>iit  of  the  new  Naval  Observatory.  A 

statement  in  respect  to  the  V.  H.  Naval  Observatory  and  its  oiganixation. 

68  p.  8vo.  Albany,  1891. 

CiiA>*<iB  of  management  reqnireil  for  the  I'uited  StatcM  Naval  Observatorj*.  15 

p.    Hvo.    t"-p]  l'^!'-- 
lIoi.nKN    F  S.)    [Policy  of  itM  adniiuiHtration.]    I'ub.  Aiitrou.  8oc.,  Pacific, 

Ktrour  .  .  .  .luue  1S5U.  ICrpt.  Sec.  T.  S.  Nav.v.  IJ<IU  :  VS2-:il.  J /««,  Reprint. 
Rbpokt  .  > .  1892.   Kept  ^<ec.  U.  8.  Navy,  1882 :  133-40.  Alto,  Beprint. 

Vnuraa. 

HoUtBN  (K.  S.)  and  utheiw.  [Olwer^'atious,  1889-91.]  il.  Pub.  Astrou.  Soc. 
Pai'iflc."  288.  *ii)l. 

▼aiiabto  Stara. 

DK  ItAi.i.  (I.. )    Vi  r.iiith  rli<  III  II  sicnt  l)l>  -f- 1-,43DS>  itu  Sierubildo  .\<|nanu8. 

Astrun.  Narlij'..  i:{(>;:!ti7.  IVL*. 
(  HA M»LKU  (S.  I',).     C'oiili  ilmtioiis  to  du'  kiiowledgf  of  ilii'  iuf«iualit u  >  iii  llio 

)>(  riods  of  the  variable  stars.   Astroii.  Juiir.,  11 :  1  i,  1 13.  181*1 ;  11 :  121  ,1892. 

 .   Perio<l  of  U  Orionls.   Astnm.  Jonr..  10: 133.  1891. 

DrN^R  (N.C.)    Hanptnrsache  der  Anoiualien  im  Lichtweobsel  vonYCygni. 

Astron.  Njichr..  129:  313-22.  1892. 
 .   Chief  caiiHc  of  th<-  anomalies  iu  tli« Hghl  variations  of  Y  C'ygni.  Astros* 

,l.»ui.,  12:  1.  Js;*2. 
Gore  (J.  K.)    PcnoU  of  U  Uriuuia.    A5.Uou.  Jour.,  10:  174.  Ib91. 
— .  Piobsbledistanoe  of  Algol.  J.  Btit.  Astron.  Assn.,  9: 448.  1883. 
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Variable  Stara— C'niitiniiPfl. 

!'i.A8AMANV  (.1.)   Wfilir«<  tti^sttilt  ilvr  AlKol-C'iirv«.   Astroii.  N*H<*br.,  128:  437. 

im. 

 .   Tnie  form  «ir  AI^oI'm  li^lit  4*iirv«.   Aatrou.  and  AKtrophys.,  11:419-24. 

1H!L'. 

 .  pARklli'lisi  I  li.  M.)    l'uri«Ml  ot KMi  I   Pisoiiim.    AMtron.  .lour.,  10:  14(>:11; 

79.  1991. 

 ,  Period  of        V.  Leonin.   Astron.  Jonr.,  11 :  126.  1892. 

TDWMIJBY  (8.  D.)   Variable  HfHrii  of  long  perioil.   Pnb.  Aatron.  Hoc.  Pact  Ac,  4: 

208-13.  1X92. 

 .    Obsi'i  vatiims  of  i»!lesco|»ir  v:inahl('  stnrs  of  loii^  period.    14^*  p.  4to. 

Miulisoii.  (Pnb.  Washbuni  Obsiy  v.  <».,  pt.  '.i. 

V KN  m.LL  ( P.  .S. )   Note  ou  the  elemeutH  of  Home  of  the  mt»w  rwently  diHwiveretl 

rariaiileti.  Aiitron.  Jonr..  12:  89.  1892. 

Vattean  Obaervatory. 

CoBTiB(A.L.)  Papal  brief  on  antronomy.   Obsry.,  14:  22B-f<.  1891. 
PtTBLiCAXioxi  d«>11a  s^iecobi  Vatiraiia  Rotto  la  dtrexioiie  «U  I*.  Denxti.   Fam*.  1. 

4to.    Ifoina.  IS!M. 

TaRUY  (11.)    [KrMnxiiiiis;nioii  il»  J  ri»i>Hitrv:itoire  «lu  Vatir.ui.    J/A>itioii.,  10: 

:m-u.  mi. 

Venus. 

TRorVBUiT  (fi.  L.)  ObnerratioiiH  Aiir  la  pla1l^te  VrniiH.  it.  l/AHrroii.,  11: 
214-23.  1892. 

Zona  (T.)  mill  HaHcarl  (A.)   <Hifu>rv»xioiii  di  Ve,iien>.   il.   Asitroii.  Vaclir.,  131: 

1'21.  IHWJ. 

Venus  (Diauu'trr  oft. 

Ai'Nvi'-Ks  (  A  I  Soiijit'inliin  limesarr  uiid  tier  Vrjiii8ilMrchmeH,s»'r  iiarli  iUmi  ittM)- 
l»ju  IiIuii;l4<  II  au  (lull  lieli«iiuft«Mn  dor  deutAeben  VeiiUH-KxpjditioiuMi.  Antrou. 
Nachr.,  128:  361-76.  1891. 

Venua  (Rotation  of). 

BorQURT  PK  LA  ORYK  (J.  J.  A.)  Rotation  de  la  plan^te  V4<un8.  I/Aatron.,  10: 
261-8. 1891. 

LoHCHAHi> r  (  F. )  Du' niMiosti'M  llypotln  sen  iilxT  tli.- Uotation  ..  .  Situimsh.  d, 
k.  akad.  d.  wis.sensch.  Jierl.  Math.  Naturw.  cl.  M.  UK)  Al»tli.  2:  r»7;i-4i().  Wieu, 

1891.   24  p.    8vo.  : 
Rm.  I|r  Wlallvaniui  (W.  F.)  VrtUanhr.  d.  Aiitroo.  UoMlUicb.,  27 :  STl-SO^.  Ifl)l2. , 
KlK8TBK(L.)    A  propos  do  la  rotation  .  .  .    18p.    8vo.    l^iiXfrl^S,  1891.  Jiepr, 
from:   Bull.  Aca.l.  KN.y.  dc  Hi'lij.       s.. 21 : 152-70.  l-s;»l. 

Ifov.fty  Wi»l«^(-euu!«  (\V.  F.)    VrtUH«  lir.  «l.  AHtruu.   Oeselbch.  27:;;7l-:ii'.:.  1H!)2. 

TrouvkloihU.  L.)  Obaerrationasiirlaplant'teV^nna.  84  p.  8vo.   Par.  1892. 
J?^.  fty  WldioeniM  (W.  I'M  VrtU«e1ir.  cL  Aatrou.  OeMllacli..  27  :  271-302.  IMS.  Hoc.  A«* 
inm.d.Fraur.>.  3  Foil  . 

Wisi.ifFNTs  ( W.  K. )  [Uevirw  ot  n^ciMit  publicatto?^]  Vr*  '^iuhr.  d.  AHtroii. 
(Je.s.  lls(  h.,  27:  271-H02.  1HS«2. 

Venus  (Transits  oH. 

irrDEcKAFi'*  (M.)  Elomentury  method  lor  ralculstini^tninAit^  ot'  Vctiii.s  ami  Mur- 
onry.   Sid.  Mess.,  10:  225-83.  1891. 

Waahbum  Observatory. 

COMSTOCK  (C».  C. )  Latitnde.  Pnb.  Wwibbnrn  ( Ibservatory.  6 :  78-148.  1882.  (  V. 
6,  pt  4.) 

Towvi.KY  (S.  I),)  Notes  from  tlio  .servive  of  Hie  Waahbum  Oltservntoff. 
Afitron.  and  .Vstrophyj^.,  11:  4U7-70.  IHJJ2. 

West  Point  Observatory 

Haim.ow  (  F.  .S.)  [l>i  >i  rt)>tiou  urin.Htriuuutit:4.J  Pub.  Astrou.  .Sor.  I'acilic,  3: 
273,  1«91. 
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Tale  Uiiiveraity  Observatory. 

RjUHUtT  .  .  .  1890-*91.   23  p.   8vo.    [u.  p.,  u.  a.] 
Rbport  .  .  .  1881-'02.  26 p.    8vo.    [n.  p..  n.d.] 

Terkea  Observatory. 

Ham:  (G.  E.)    [Kqnipiiu-ut  of]  the  Yorkt-s  ())»s»'rv;itory  of  tUe  l.'nivoniity  of 

Cliicago.    Astnm.  and  AHtropbya.,  U:  7tM)-3.  1892. 
Zeuith  Telescope. 

Jacoby  {H.)    Calciilatiou  ttt  slur  ]tliU'os  tor  /.«Miitli-tole8ro]M*  <ilieervatioiir<.  '1  raiiii. 
N.  Y.  Acad.  Sc.,  10:  86,  1891. 

— .  Caloulation  of  star  plaisea  for  seeoith^teleacope  otwonrations.  Astron. 
Jour.  10:  172.  1891. 
 .   Table  fur  waightiug  zenith-teleaeope  obaervationa.   Aatron.  Joiir.,  11 :  1<^. 

1H92. 
Zodiac. 

Brown  (R.)  jr.  Remarka  on  the  Eaphratean  astronomioal  namni  of  the  aigna  of 
the  Bodiao.  Proe.  See.  Biblieal  Archnol.  18: 246-71.  1881.^ 
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